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1 

f s/^ : Pmin) iiXX:^Sc.^m {fk^^fy^ : Piiiax)CDA 
[If3ft93l y'f ^'»c!7-^SrSA1--5I7-^'lSA'>;^ 

<r>ms.mm-ri>y-(>m&uti:m\.. 

(^/hf yf" : Pmin) fciU^ftWt fj/^ : Pma 

x)©A;/3Sr'>*< i:'t)§tt#«t5A*¥Si:, U-if 

rtIC, Pmin/mJi, Pniax/Te^T(03ig (*"S!l7-f i^ji 

/v—r^^tt^St. ^{r;v-y\cm''iri>mm^my^ 
-T-lcM-rs V-'!^<DmiEy>( >'iiSt-t--5jiiE7-f 
mifSy-i'vlSAgBJi. =&!7-^lc^1-5. KT). 
^(P=VXT)^ft£i-5!7-i^^^ # 

(Vn)5r#ffl;LT. HUf2ft^$tLfcfyf-(P)-C7-i?Sr 

i-5i7-^SA^e^ti^, 50 



#^¥6-2 7 4 50 1 

2 

fitcu--:^. axxf. y^^i^hmm^titz^-^^m 

5 7 -< i^iiS =» :^ h D - 7 - X. 5 C i: 5: 1# j|( t i- 5 
!7-;^iS:A->;^7'A. 

tt, 7'f V±lC#^E-f-5=&!7-^lCM-r5jijE7'fi^ji 

S<D9*>©S/hffi«rv 7>f :^)i«0<fii:i-5C:i:S:#a 

i:-t-.5!7-^lSA->;^xA, 

7W':^3SS*s 7'i'vag<D(ii[i:i-5Ci:S:!|#Sti:-f-S 
l7-^'^A>;^xA, 

«fig $ tt5 7 j3»t 5 =&Xg(c jo Jt 5 f^l^ft #5: 

7-f :/Jilc:#?5Ei-5 7-^lcm-5. flJIE 

iii§i-5 7-^w rjiiE7-r ^-iigj m^y^vm^ 
rji]E7'r>'i$Sj r5,^5E(0 7'f >-3iSj Jit-h-cfc 

(Sa©7'fyjSS-ii]E7'f :/jfg) : F (X) 
*fc, *&fB7'('>'«S*5£^Si5Wi--5«filE^«);^ftfc 



3 

IfS*«7l IS*«6lc4oV>-C. miEF (X) 11, U5c 

BfflEA*S^^SlcSgi$ixfcftm#. fci 
S7-^'«A->;^xA, 

-^*ftAi-'<#SAIi^tfei^^f^M, *^lci7-^'5:lg 
A-r'<#i^i!*T^^l^^. lgA-f'<#«A^» (1^- 

^;4^^mjfEiSABfl*&^^^^^jl^gL, 

hi:1-.5Ci5:t#mi:i--57-^lS;A->^7^A„ 

[0001] 

imm±.omm^m] ^%mit. y^^^\:.. v-^^^ 



(3) !|#Ba5|l6-2 7 4 5 0 1 

4 

:iSnx?rft/hi:1-5!7-^fi:A^S 

^-i^fiA^Stft^tt-S, 
[0 0 0 21 

10 xm^^tt. S^y-O-JciSASixfc^-^Jl, ^XS 

^m-tizticfi?,, z(oxo\c^ ngj tt> -AO 
^(Dxn^mx^s,tf£i>c 

[0003] irc^-C. looy-tJ-tc^^L-T, y^i^ 

w^j:us,^t^x<mm. i^mmit^i&M.\zmmrm 

[0 0 0 4] y-f y±ic^^?5Ei-5y-i5'*5, 

[0 0 0 5] LfcaJJoT. •^Id, m-<Ditmi)^hi^Mr- 

mtt^X'^^X.^\C■t^tzMC^•±^ llk9-'!^(D'^t^9-i' 
[0 0 0 6] iS?(c. J3i:7-i?(05j«d\ ^WTJ;'?. \t 

toyy-ohxnmm v^Vi9-if<D%muii^i)^h 
}k9-':^(D%^mi)l^x<Dmt^M.^\^s ri^y 
iri^j-rs) ^ rpj i-r^t, 

P=VXT 

[0 0 0 7] -h^WH#,i5^i£:-r5 3:/'<TjSg5r, ^ 
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[0 0 0 8] t^t^h^^ hTtt, {-ffttfhV 
[0 0 0 9] 'S^XmiCiiV^T, SiJifLfc!7-^tC^*l, 

[00 10]-:^. ^V'^TjiS*^ igt!7-i5'<OjiE 
Sm-rSi-CO. ^n^iS|8^U 
loo 1 ll £l±tDC:i:;&»e>, U—P<ny-<>^(r>1^X 

SAl-5^''f 5 :^^^iBI«ii-5SAS!l»^Si:, 17-;? 

[0 0 121 t«e*<om 1 7-i?r^(Oir 

3/^dS«lc-)tlr/j;5J:5»w. ^-tJ-SrS^AL. 7-1' v 

[0 0 131 ^(i^wictt, >h.\t.mLiDmmi>-^ 

[0 0 141 ifc. m2(D^mt. 0iJx«. 
2 2 2 8 3 2^4^ajcEic$4xTl>6J;5l-. 3>"<T 

A^. SK7-i5'«^'^' h*5^-r^rad5gT@Ufc^tc. 50 



!|#ra5p6-2 7 4 5 0 1 
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ft7-i5'S:3>"<7«cjeA-r5'>;^7'A-efc5„ 

100 15) 

(^e^;65<|?^LJ:5t-t-5MSl tC6-e, JilEt!fe*fi£ 

(Kl) OJJcJC, hi5it«WSV^«S (K2) 

A^?n5#^. •r;tJ:>t,, 7'1'y±|;i#aE-r.5 7-^'© 
KTlifJgV^iJ'^' hT2 (>T1) ?rW1-57- 

^*siftA$*v5i:. 3>-<r)Ifftt. ftA$ixfc, 

h«rWt-5 7-^Jc*f-r5ji]E=i^"<TiiSl-^*> 

[00161 ^(Om^. y-f y±Jc#ft-f StSSK 1 O 
7-^li. Tll^WftlCl^^l-SCt^Snjtg 

-cfc?)<^j>^ T2 OTi) t^muici-^^m^ix^^ 

r (T2-T1) Xnj (fi) 

coffin ;^ 355^41-5 iV> 5 raH*5fcoit„ C<04ffin 

[00 17] Hni5f5 2©^et?l4v -SiiST-fcS^'V 
•-«Tiii^*5^ #7-^'©jiiE3y'<TiiglC/i5J: 9 

[0 0 18] L*^L^£i5ei. ^7-^©^^ HC-g-J^-fr 

[0 0 19] ^lST'f^^{C!ii«g/j;®Jgti, ft:k 
-ef y^(Dft$ P-Cfct). l^<D7-i!'IC^b. I^^IC 

-^ICj£:.||/j:IS|gC^mti--5t. l^<07-i^JC!{J.?| 
nef^mM«c©^fi«, rpxmj t^<C5„ CWf^^^JgE 

[0 0 2 0] $fc. #XgT-H. 

[00 2 1] m'it^<oX.b\^. mife^2©^St?H. ^7 
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[0 0 2 2] ^U-^iCS^ir^^'i' KOfflOSV^JJ^P)^ 

[0 0 2 31 *«e«<oB6«)ii, 9^vn^tti> 

5 X A ^rUtt-f 5 C t> B e<) t -f-So 
[00 24] 

[ilS^»9fr^./c*o¥Sl ±f5SWSr^/«i--5fc 
[0 0 2 5] i/»::7-^'«rigAf -5S7-;J'^Av'^ 
fWSBt. B(ife7-Yy|C!7-i5'SrSAi-5 7'f i^SASJ 

[0 0 2 6] ^L-C. Huf27-f viiSH-iiiaJli, iSAi- 

^!7-^'(7)SAIIi. #!7-i5'|C*t-t-5 

: Pinax)(Z)A;'3*^l^/j:< t t>S»t#lt-5A 
ti^fkt. V-if::t\Z.^ Pmin/m±, Pmax/mrcOii 

[0 0 2 7] tfc, H9fE7'('>'iftASi5ll, #-7-^1^*^ 
-i? f j/f^ (P=VXT) Sr^S-r^ 7-^ ^'-f 5 



(5) !RfB8¥6-2 7 4 5 0 1 

8 

f 5/ ^ (p) -e7 7 i'lcfiaa^lg/ii^PflF^il-e. 

7>f >'JC!7-;? Sr«A-t-5 l7-^'ftA¥e«rfilx.fcfl|^ 
(0 0 2 81 Bt(iE7'1'>'iISgeil> HtlE7-^ 

10 i?ms£^iitcio-c^ia$tbfc. ^-^'wgA, asm© 
■tf«*««pu. ummi:^mLxy'{y±.izmE-r^9 

y^:^mmi:. mfi»:'^^ix1ty-(>m& 
(Dmt fi^Xo izm^-t^ y^ ^-JiS^- y h D-7-Sr 
«fc«^lcL-ci7-i5'iftA->;>^xA^limi-s, . 
[0 0 2 9] *t5. ^-fV'tt. 0K;tri. ='>^7i:m:t 

fc«figT-^m Ufc7-f ^^^ff^-t^tcifte^i-s. 

[0 0 3 0] 

[0 0 3 1] JbidiOJ;?!-, ^-I'ViiStW 

tt-5. y-fyn. -i&mz^ ='>-<7im^xm 

©ISAtf-iiitcLfcr^oT. «-7-^lC?St-r5ii]E=t:/-i 
TiiSSr**. *ftyc:m?:7'rvSASeiciitH1-5«IIB 

[0 0 3 3] y-(y^Ammx.6. 7-^gA^-r5 

i:<D8§R|-eJ>5i^yf"Sr«T©3:-C*s!)5. 
[0 0 3 4] 

fs/^ (P) =jgjE3:^'<Tjig (V) X^fiS'h (T) 
7-^'KA^i^tt. 9-i'1&Af^?.y^9i:^^mzj: 

-^^SALfcm. JSATWSi-C. ^u<r>=i^^-<7mmz 
*3V>T. B&?)©t"5'^^IISt-'5fci«!)C0lSA^KFflfilSr 

*je)ys:SAi*rar.9ffi5-c. T^^7-i^^='>-<7\z^ 

Ai-^o 

50 (0 0 3 51 iftAf^F^raH (t) =BW©lf5'f^ (P) 
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/mffi©='>"<Tjig (Vn) 
10 0 3 6] *fca^!7-^SrSALfc^;St?. 7-^ 
10 0 3 7] 3y'<Ti^Sg5i45{i;t?)ii]E3y'< 

5. 

[0 0 3 8] 

iiiEa :^'<TiiS (V) =l^y^ (P) /^-^ h (T) 
( 0 0 3 9 ] «ajK.tf , ='V'<Tiig^. 7-<VjblC#«E 

[0 0 4 0] ^h\a%. am^m^^M-y.. ^f-tbrn^tz 

[0 0 4 1] *fc. 1gA-t-5#!7-:^{C^^-f-5)iiE3>' 

[0 0 4 2] ^^=^i^-<Tm&^^^mt.. ^9 

[0 0 4 3] W^f -;/f^ (P) = {P :S/hfc*yf^(PlDi 
n)^P^S:^fs/^(Pmax)} 

^^nx-iT^ig (V) = {V -.Mi'h^y^Tm&^y 

S,h=i^-iTiig=ft/jNfs/^(Pmin)/^^ h (T) 
^iz^y-<Tmm=Mi:k\fyf-(?mx)/9i' KT) 

[0 0 4 4] w?af3'f'©;&d^e>. ^v-^(r>miE^> 



(6) !|«fl83p6-2 7 4 5 0 1 

10 

10 0 4 5] ^C-C, W^=>^'<T)ig[;5^/l'-7':^lt^ 

!7-i^ 0«4 *) IC. iT/W-T'^^lt-t-S. 

[0 0 4 6] JiEn^^-iTiSSft^^ail. 4Sd^^ 

20 [0 0 4 7] mifSiiiE=«V-<Tiigft^^SICj;oT, 

[0 0 4 8] ®]E3i^'<T^«tt, iTSftfy^© 

TiISl4^U<. =i>-<TmmM\t. i)^i)^6miE='>-< 
[0 0 4 9] 7^'l/±JcigIE='i/'<Tiigji5^/£ 



(7) 

11 

[0 0 5 01 

[0 0 5 11 fits. y^>{t. -^mc. ='>-<Ti:m 

Sr. mt. fav^Tj tLT. BIT. lllfe«aiSrlftW-t- 

[0 0 5 21 Bltt. *«WlCi»ii»5!7-^'|gA->^r 
[0 0 5 31 *->;^xA(i, 0 0 t. mt)^ 

[0 0 5 41 Xn^fk 1 0 0 ISAH-Hx-^' 5 5r'> 

H-iiir-^5ii, «ajx.li, 0 2 ic^-f J: 5 j^c— ffi<^iKp°p 20 
4Sfi-SiT'fe»). ^lc|ft§^1-5o ai*¥S2 0 0»l. M 
iEA;^¥gl 0 0?r^UT, •^xfj^tfcSAffMx-^' 

xtf. CRT. jgfax-f;^yu-f^irj:oT|IS.$tt 
5„ Sfc. ttl;^^S2 0 0i:UT, 

[0 0 5 51 3 V-^TilStHiSiS 1 . I^-i^lSASfl^SSB 

^Vmmm . RAMt|0|Eiii*eSr'>*< i:t>#^T 30 
[0 0 5 61 S5E=' i'^TiigH-jiiSP 1 

[0 0 5 71 => >"<TitSH-iiilaj 1 A;'j^s i o o 

'<r^^ix.T«^$ix5) '^J5i;Ai--5!7-^4lc|Si-5 
m«-C$>5. iSAtfifflx-i? 5 |CS':5^^T. #7-:? 4 

[00 581 V'<TiiS9i^¥S 6 14. lgA-t-5 40 

4tCOV>T, lSAfflix-^5J;iT^$ixfc. 

tf:x^(Pmax) i65-^;te>tuT*J t) , (IjlES/h f ^ i: hU 
(Pmin)/^'i!' KT)J t. rg;k: t-s/^CPmax)/^ ^ h 

(T)j «)Wtc#«r5iig-Cifo5) «:*«,5¥S-C*> 

5o 

[00 5 91 W^a:" >"<7'jig^^/W-7°5>«t¥-lfe 7 14, 50 



^ra¥6-2 7 4 5 0 1 
12 

©;^3g,3:^'<rSS»cS':5t, !7-^(DSA«1^%S: 

eA-t-5^T©7-:?4lc:?*UTff5¥g!:-C*>5. 
[0 0 6 01 iiIE=>>-'<T3ig^S^g8tt. ^T/V-t' 

gj Sr, SSt^'/w-yjcJg-t-5«-l7-^' 4©ii]E3:/"< 

tt, B^IiE«■^'/^-7'«^SAIl(ll-aTV^ofct#lc, 

[0 0 6 11 CWi^lC^^^itfc, ^7-^4CD@]E 
3V'<TjiSl±. SAtfiiix-^^5lC^$tV4!7-i5'JC 

^i-S^'t? HtSirirtl-, 7-^SA*iJffliS52lcj!t$ 

[006 21 !7-^'t£A$l|®S5 2(4. 7 -^J' 4 ©7 ^' >' 
Z-^n^K^^ i.yifOU^^ 7-0-3 ±07-^ 4 W 

[0 0 6 31 7 — i?^A*!l^^2J4, 7-^5' 4 ©y 

3 --©SA^' w $ :-'^^<oslJ^34:^T 5 >'SA^f5 9 i: , 

Ki)ig©{H4iPSrff5 3V'<7'jI«gSl 0 irSrWU-cm 

[0 0 6 41 7^^'SA?fB9t4, ':J-^^K9^^'y^ 
St^^Sllt, 7-^!SA^ifel 2i:, 7-^^1=3^ 
gl 3 t5r^LT«^§ix-5o 

[0 0 6 5] 7-^'lSA^-f 5>-^^9t«¥Sl 114, =« 

itg[i. iSAtmr-^'SlcT^xP.ixS^'iJ' h (T) 

^ (p) i>cS;icuy5:*sor^«)^^a-eifo5. 

[0 0 6 61 

\fy=f- (p) =ii]E=J>'<T3ig (V) y^^^V (T) 
7-i5'iS:A^Sl 2f4, /<.x7r 3>"<T1 7± 

(07-^4|;i, i^«)#»t Tfc 5 7-^S6»Jffl = - K 
1 8^, ^<-3-Ky-^l Q-Ci^^^-^lt), ^^7-^^ 
4 ©^S^W^-f 5c C C X'»4S6S©«^lC/<-3- K 

P^2 0;^>5EESi^T*J^), 7-^SA¥Sl2l4. 
BfilEi^©«l2Otc0f^<D{t^?r^x5Ci:lcj:»), ^ft 
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[0 0 6 7] *fc, ^<5'77='>"<T1 7(r>%^ mk. 

[0068] «SJ;ttf . «SAro4Sffiiii65 1 0 o^-cfc 

^^■S'm^s 1 0 0J^T<0ttl4. ^-f V3ICi£A§it 
5*Sa«:AT?fc9, t(FlE*i?y^'ffi*5. 100J;«?:*:# 
«aB^sl9!A^F^^^&«)T^^5^:«»f$^l,5. 
[0 0 6 91 JJcJC. *J^fcaffi©it»lcS-^5v%T. V- 

oT, ^««2 0tCj:9, >'<S'7r3>'^T 1 7±(0!7 

loo 7 0] i^^2 0J4. «SJ;tli. ^< y 7 r =" ^^-^T 
1 7©5fe«{Sia^tc;^ h s/^^•S:S^^t, h «y^<S:±«fT 

J:lf5Ci:lcJ;t), low^-i?*^ 7 r =» :/'<T 
17;5i»fj, 7-f V-3--i:!S:A$ti'5o ''ifc. t^<DV-i> 

*5±(fix. &5!7-i?A>7'f SI-ISA $tlfc cot. HU 
(0 0 7 11 7>f V3'-O#«C0^'f 

[007 2] $fc«. saw3y'<T)iSlct)i:':3v> 

»:^l::L.fc*SoT«Al^MWia«r*«), ^fe/tSA 
I^FflWI^-e. BulBS«a2 0tcJ;oT. Ji>:!7-^5'4S:S; 
A1-5:Lt-e. S^!7-^'45r. Sif]ti'i,\^'y'^-C. 
7 -f ^ 3 JzJCgBil-r 5 C t jiJ^tfe t ?t 5o 

(0 0 7 31 SAi^raraiB (t) =aft«j©i?3'^ (p) 

/m?tW='>-<T)ia[ (Vn) 

oT7-f :^3Jc:lS;A$ixfc7-^'4©t:'s'^i:j5'^ hS: 

(00 7 41 — =1 y'<7i^ga5 1 0 miE^iy^ 
rm&n-m^^ 1 4 i: . 3 y^rmssd^^m ist. 

[0 0 7 5] *Ac. y4y3^mi$.i-^='>'^T(o^y 

3^E{iL. l^^v-triigziVhn-^ 2 3(±. ='y 

g€rll^-r'<<, 3^^T(0jIg?r. H^JclTM-rs, 
(00 7 61 jIjE^ ^''^TiiSfftb^S 1 4 *-f , 



(8) ^#^¥6-2 7 4 50 1 

14 

fl&;aJcfc5^<-3-Ky-^^2 2lCJ:oT. a]gi--5# 

^^^B9:(tfc/<-=>- K!J-y2 1, 2 2lcJ;oT*J^5 

x-^'=t-vyT?r#JtT, y'fvScoSAfl&^-lfeailfi 

10 «E-t-5!7-i5' 4 5:**5^i:1>%;tibix5o 

(007 71 4fc. 7'<y3<^SAJtt,^ (iai<7)bgBfi 

^ItfcfllfifetU. (^;&^'^^(0^-r*'>>^'{iti:, ISA 

(00781 m?m. iSAi^^^tSx- iJ' r A«i« 

1 0 0^ : JJclCB#S2 0 0-&J t^*^ttTV^5i: L 

SAfl&;^lct>it'5*'>v^fw^-r*i>:x^^t*s ri 
5 0J , mmi&j^lzisni>:itJ'7>f'<D^ir:iJ^>fmi> 
20 rsoj -efcst^s 7-r>±»-tt, rAtsiaso-^: 
B^aso-^j j5s#:&i-.5r tj)SM^$i%5o 

PU, ROM (i?'a60T^O«ig4rfT^7'n^^7A^|^jiE 

LTiiO , RAM/ ^acMOS^©tt^x/W;^-e 

(0 0 7 91 y ^ y 3 (D^Xi&^X\ K 

30 •^T]iS3>hci-7 2 3tC-^x.P>tv5='>"<T^SSr 
p'<5Ctlcj:t), 7'i'y3±j::#ft-r5i7-c?$:5ftfe 
l-^VJi:***. ^SA^Fi^fcr7-^ 4© 
aSi:. y-fr^i-CWI^&tt (='>'-<TjiStt5S!Ai^ 

( 0 0 8 0 1 iJcIC, ji]E=' 1 4 

7'1'y3(0SA16;*ic0/<-3-Ky-y2 IT-^giJtfc 
40 17— ^'JCOV^T, ^(D9 — ^(DTc^-yf-t^i^h^. — 

m^no^^xhi. 

[0 0 8 1 1 

mjE=^y^Tm& (V) =t'-y^ (p) /^^ h (T) 

!7-2?4J:t). mi&^'f i^3 JilCi^-r5=&l7-i^Oji 
50 hSrIEii, l=ai-Sfi*3 0li. it^iE='>-<T3g* 
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[0 0 8 21 ='>"<TjtS«:^^Sl 5B:, ®jE3:^-« 

[0 0 8 31 $-C. ISf^^:ft??fta^S 1 6 #X 
g (7^^'3lc«. BFf^ic. ^Jx(i. ZOAoY^m^r- 

fToT. lo©7-^'«r^$-fr5. -A 

[00 8 4] /iio. miEXSf^^AittS^S 1 6 »±. 
XSStc*fefcf^^ft?t*fe*fii-6'^itft¥S i: . XSr 

[00 8 51 /£j3. CC-CO^XgTOl -few 7-^(0 

J; 9 icS^f •So 

[0 0 8 61 (1) if^m^<D='>-<Tm&^mjE^y^ 

ftmft?^=o 

(2) iiFm^<D='y-<Tmm>mjE='y^Tms. <r>t 
g) 

fcfc'L. Bi»F (X) II. VFmn<o^y-<Tms.tmiE. 

3V'<7'iigi:WM(OM»-Cfc5o MSCF (X) i:UT 
14. mx.ti. X©ii^a±<^jJ:m**1-5#9iC-^. X 



(9) «fB8¥6-2 7 4 50 1 
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[0 08 71 *Jb\ t^t^h^m^^n^myt. mk.ts.. 

li, 3>"<7)ig3>hn-7 2 3lc4;tb4x5. 

[0 0 8 81 wifm^^y^rmm^. fcs^- 

[0 0 8 91 i-fit^h. B5IEffllA?^ma^ett. «»J;t 
«f. H5IB/<-='-Ky-^2 1. 2 2{;iJ:oTiBltii$*t 

[0 0 9 01 hh^A,. «-f^^#(oisefeestc. z^- 

[0 0 9 11 xgsij«)fm*?^iRa»4> i¥m^ 

30 <t=0(Ol7-i5'J>K iil^UT. ^*«J6fc[H]iciii^Lfc 
[00921 3 l^^Tiia^^^S 1 5 tt. =J i'^Tj^ 

v^ffl5rSlx5Xe*5#?£L^iV^Wt4. *o®l3:^'<T 

40 [ 0 0 9 3 1 * fc. f^|g^it(f«affii*>. HtlE b# 

Sx-5Xmj)5^4Lfc:©-a-|CJ±. 7.0 3±IC^R5Ei-5 
^T<^[7— ^ 4 0@jE3>"<TjSg<Dft/hfiI^:. 3y'< 

[00 941 *ft:6«)Jil9!AfHix-^' 5*5#xf, 

tvfci#<©. !7-^'ftAo$fl^:^ifet^A^*5:^i-<, 
[00 951 @ 2 IftAU-BiT^-^ 5 (D—m^Tf^-m 

[0 0 961 i$^AffiBx-^'5l4. SA)Ifi3 1. #83 
2. •^^3 3. \'3 4. g/hfs/f^3 5. ffe:^f5/ 
50 ^3 6©f-^'Sr^-UT«^$ix5o 
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[0 0 9 7] SANS3 y-O-SlZ^ V-^^^K 

1-?.»S#^*1-T-^-c*>5o 0*J^tf. rij li, i# 

(00 9 8J 211, y-f V3lCftA1-5l7-^'W 

[0 0 9 9] ^S3 3H, 7-('>'3'^ftA-t-55'-i5'W 

mmi-^^^Tn-To m^ti n ooj i oo^sr^ lo 

Mi-^Zt. r3 0 Oj ti, 3 OO^^rdfeSfSCtS: 

[0100] h3 4ft. hi^X 

xn^^ixi>i^m^mvh?>o «isois«:St, iSA 

[01 0 11 ft/hf s/^3 5, S:*:f y^s 611, -ttv 

[0 10 21 m2{z.^iriStXVrmXii. mUAi-hFt 
-C(0)ilc, y-f ^-SJcC'-^SrSA-r-Swilc^iSo * 

fc, SlDiwSAi-5«att, rAj,^;^hn. rio 

(*» J , ^^^'-yfi^. 8 0~14 0 (cm) (ft/jN 
iT-y^ : 8 0 (cm) , ft:*ct>^ : 140 (cm) ) 
Xh<9. mUAi: rioo {^) j 17 

(0 10 31 ^A-t-5=&!7-^(;:ov>T:H, ^rO^SSr 
m-^S^ilcii?, iSAffOBx-^Sr^MLT, a^S7 
-^©^^ h43J;tfW?ai:^y^Sr*«)SCtia5-C#S. 30 

[0 10 4] c<osAfHix-^icX':5v^T, maw^ 
(0 10 51 -r^iioh. 9^ V. ft/htV5", *iit/* 

(0 1 0 6] 5/-^ (P) = {P :®/jNf >^ (Pm 40 

in) ^Pga;*:f2/^(Pinax)} 

;t^=.>--<7iig (V) = {V : ft/h^i'-iTi^S^V 

§/h3:^-<Tigg=S/M^y^(Pniin) /^^^ h(T) 

S:*c='V'<TiiS=^:*:fc:-s/^(Pinax) KT) 

14 (cm/fj>) J t/jr5. 

[0 10 7] l^fiUctT, •r'<T(OtSifi|C3sr-f6, ^S!) 
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[0 10 8] @3©«ittJl; 3:^^7iigSr^U, ISEHil 

j^ii, SAJiisic«ia^tfe'<TiK. 

[0109] HulE^r^n i/-<7)gg^^/l--y5>lt^a 7 

«ia5'j©*s!)='y'<7SgoT-^'i^S':5#, «ia 
lo 1 1 0] /!i»j!i»5^^/i'-y$^«tw:^&i4, #«ia(oi- 

3g)='>-<7ifgWffi5rSAJISI-^T, ^(Di:») 5 Affile 

(01111 LAcijsoT, 0 3 ic:^i--t^j-c<i, r^a 
At«6®Bj , r«iac, «^ffiD, SISEj , raa 
Fj ©3^/1— Jie*}, aA¥(D 

[0 112] grfBiiiE=i^'<7jiS[*3e¥ii;8 

7°(D®jE3y^73ig^> w^='y'<7ji 

[0 1131 CC-C, 4igni;^^f^^rfti^?:%«:i-6 
t> «-^/i'-:7'Jc*fi-5®IE=':^'<7i£SWSF^cD{to 
/^$v^:^*^ 3V'<7iigo:*:(i/iSH^=fTt>/i 

jE='i^'<73iaffi£ra(Dttw^*5/h$</<c5J;9tc, # 

^/i'-7'ic^!!r-r^@jE='y-<7iig («us rfesii 

(0 1 1 4] ufcdSoT, 0 3ic^-f-<t5ic. r^a 
A, ^aBwjj^/w-r/j , r^ac, ^ao, «iaEo 

7jiSll, ^rtim, 10 (cm/fi>) , 2 0 (cm/ 
S>) , 18 Um/m ir'SSo 
(0 1151 CWi^JC, 3:^'<7ji«tHiS51H, 
^?j*vfci^Atfiiix-^5lcS<3v^-C. aasUoilEa 
V'<7jgS**J6. @4lc^i^i-J:^lc> ^SAtfSIr-^' 
5d5;ti-6x-^'IC, ®jE=':^-«7afg3 7© 

[0 116] hh^A,. m4\Z7fkir^ '^X<D=f-f>iV 

-i^i^Kunn2\z'^ht£<xh. iSA«i. mmtmm 
m-^^. V. ii]E3>'^7iig^5^n«+^-cib 

5o 0*J;t«, #a (iftAHS^r^t?) t«iasiJ^St 
ox-^ii, ^^x-^^gftf+»t/cA;'3^Si 0 0 

ijs, 3V'<7iigfi-ffla5i*^$-f, a^, 7-^isA 

[0 117] 7-^igAS!l^lEI5 2*5^{it-5 7'('VigA 
gC9*5(i^5 7-<5'igA;?'r 5i^^9tS¥Sl in, 0 
4lc^$^^fcT-^^cS'^v^T, Bl5lcn^1-J;^tc, 9 
ifV^At. *i?)C>*Vfcii]E='V'<7^S3 7|CJsf-t-5 

[0 118] 
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yfyf- (P) =®iE3>"<Titfi (V) y^9 9 V (T) 
lo 1 1 9] ^rU-C, a^^-^' 

(0 12 11 \fy=f-^Wmm^^ij^-r:\t^ ISARSpO 
J}:l7-^4?rftA1-5J;9tC!7-^SA^ai 2S:«^ 

[0 1 2 2] *fc. iSA^r^F^n (t) ^tfsd-rs^fe 20 

iftAI^WF^HT'^-^ «riftA-r5, 
[0 12 31 iftAitWWIB (t) =BW®i^y^ (P) 
/S?5E(D=>y'<7i$S (Vn) 
M;irf. aSCO!7-^iS:SA-r'5i:#«='>'-<Tjig 
iUO (cm/!i') -Cfe^vtf, P/'Vn = 4 0 0/1 0 
= 40J:*). 40 im SrtfjH-rsct-C, »:r7-^4 30 
^rlSA-rs. 

(0 12 41 7-^t3a^Sl 3«, SAUfc# 

17-^4© (1-**?*>«ISSiJO) hi:7'r>'3±T 

[0 12 51 => V-^TjgJ^SB 1 Oi5M;t5ji]E=> 

^-<Tjig^ta^S 1 4 li, y'f :^3 0SA11&;S^. JBm 
itiJySJc-tti-pnffigbT*)^. ^■«-3-Ky-^^2 1. 

^'©ffiai^ji) Sr*», 7-^'Wa^©l SlclElg^tiv 40 

SiJ^i? hxfs/f") 4r**!).5c 'b*>5A/, HulSjIjEav 

73ig*, BaiE^-^ta^si 3*5. lEii, fau. 

milE7-^<fa^g^l 3(D|5^l^^$r#fl3L. ilS, 

(0 12 61 Ma3>"<Tjigg^^^i5l 514, 

iglE^ V-^TiiS^tli^Sl 4T3R«)3t7'f >-3±(^ff 
?£1-6€-!7-^'4cOii]E=>V-<7'jiS(^)7'-^|iS<5 50 
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y hp-y 2 3$:S^I^9•r■5„ 
(0 12 71 HUlE^feSftfcSaiJill, ^7iM. ^y-< 

[0 12 81 xmt^m^m'^m^mi 6»4, #istc*j 
[0 12 91 (1) v^mm(o=':^-<Tm&^miE='^^-< 

f^l!IA#=0 

m 

(F (X) XOMmfitT-*>5„ 0iJx.«, F (X) 

X<Dl^&,±.(0^^i^-r^$^m^ (F (X) =A 
•XAn + B : TAnJ tt. n««:^L, A, BH^ 
m X^JtlSti-^iiicKfC (F (X) =exp 

(X) ) T-«m$tt5) 

(0 13 01 7-r>'3J:fC1^?9E-t-5 7-^'i6S 

>"<Tiigi4. -^ic 1 0 ( c m/m X'h •? . r^jui 
[0 13 11 ^<c*J. C(Oi:t#ig©f^lil:&#«Htii£<o 
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[0 1 3 21 iJclc. «ISCi5eA$i^5^:, ^-f^-Si 
©®jE3>"<7iig©jig5>«li. 13 6 (b) iz^i-X 

0 (m/s) ©A. B) (Omz. jiE=>:/-<Tigg<05I 10 
V^«ia (2 0 (m/s) (DC) ;45«A$ttfc4i^'t). 7 

'O'Shiz^ immtD?f-(Dm-^tmmiz, mun&mz 

[0 13 31 ^tLT. «SB;4S7-ry3*>f,-t-'<T«im 
(■f-/iJp*>. y-f :/3JilC#^Ei-5<D;}5. •t-<X 

mmc\zt£^) tmn\z^ miE^^-^^rmsL^^yi.. m 20 

7 (a) tC^-Ti^lC, -^»C2 0 {cm/m tti 

Btlii«0ii'3 3>"<Tjigl±2 0 (cm/S>) tcgit 

[0 13 41 lasicx^i-sAff-iSTtt. mm 

D, «lttE*SigA$it^.d^ «lffiD*5j;O!iKISE<0ajE 

m&<Dm&i^mt. 07 (a) l::*i-i*-clE^ku/£ 

(0 1 3 5] «iaF*5SA$Jl*&«)5^. jIjE 30 

=> >-?Tjgg©jig^*|l. 0 7 (b) IC^i-Jl^l-^i 

tj, =iy-<Tim^. mmmj^\zMci>&\'^i7-^<DmiE 

g (2 0 (m/s?) ) >®jE3i/'<Tjig (1 8 (m/ 
[0 13 61 C<Df^||ft#Sr. XS«r7-^*Siiiii-5 

3>"<7'iig|±. 2 0 (cm/#) O**, HtlfE^att 40 

8 (cm/m t-rs, 

[0 1 3 71 ftao»^«. ^'fi^ 

3 ±Jc«SE«)ftm(D 1 ^© -7-^ iS#^Ei-5»^T- 

i>. 0 8 (a) {C^I-i^lC, {^^ft?^4 0<^^ffl{it 
t)\ L#V^fit5^e;t-f, =i:/^T3Ig2 0 ( c m/tJ>) 

XmmFtf£<3ltmM.X. 08 (b) \Z7F:-rXo{Z^ 3 

*>1 8 (cm/tJ>) («lffiFlC*t1-^)3ijE3:^-<Tji 50 
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g) 

(01381 £1±<D J; 9 i-. => :^'<r Jigft^^g 1 5 
(1. Igf^HAWWS^Sl 6(CJ;5> ^Ig©f^j^:ft 

5<DiSS»*UV\ 'bt,^^. XSf^^??fWa¥i5:l 6 

iz^ mz. ='y-<Tm^^^^^i 5^«)€*fcm 

IiJ. ii]E3y-<TSgi4Wi:5'7-^';4S. ^-f 

<D5*)T% ftt>{it<0/h^/ift/jN'(itSr. -5- <0t#<0 
Tm.ti-i>Ztm\ZLtzi^'^X. ='>^TmS.i:»:^ 
i-?>m^izvxhX\'\ 

[01391 tz^x. £ih(DmmMx\i. mmi<D^ 

o\z\.X9^ hSr**. SA$iJ#*limi-5Ci:t>^tg 

[0 1 4 01 09«. a^'^TiigtWSiSl ty-i^S 
A$!lffil«fR2«r*b-C«^$iv5. *«KiCi6»d>5 v';^x 
Alc, gffcl-. f^^#'>^-rA4 l^fltx. Stf^HSd 
#C^y^xA4 1 ICj;oT**fc«aS'J<D^'i5' hlc£-:5v^ 

X. v-^(n>^KW^^'^o'y7.7■h.(r)%m^^m■^ 
^0Xfe5„ 

[0 14 11 f^Slf+v';^7'A4 Itt. KaSr^^-B: 
[01421 f^^SiJ#'>^xA4 1 §!ip"nSrifi^a[T 

^tc^\z.sLmi. ^mm<r>v^mp^^<r>T-^^%w\.x 

-t-5#S*f^^ (M^f^^roM^AK lorof^Urt^ 

f^mi$ra^«rtia54 3. ^'^m^<om:n. ^nmmi:^ 
irm^\zm-ti>'f-'^^^n-^^^m$r7'-m^n 
4 4 , ^utLTMxzifmh^'^Y^m^^m ^m^t^ 

tf, CPU, ROM, KAMm<r)m^'f^<^ MZX%^ 
42, 43, 44, 45 IC, ■SL^fU'^m^KtiirhXtS 

^WLhm^fzmmz\.xi6<o t>*.5A/, huot^-t* 

[0 14 31 AM«^4 6J1, 0*^^kt5f^^ 

tf, CPU, ROM, RAM^(Dtt^-x^-?'<;^ICT|im 
^l|-Cfe5o Cttfct, 0>«r3f<l:-rsit«SrA;?3-t-SA 

( 0 1 4 4 1 0 1 1 ic, mmm±^n^^^tsiM^ 2 



(13) 
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10 14 5] $)5SgS^^§-ti:5*-ClC!t:sg/i=S.jaSt 

«i-s^f^^ 5 1 . '^^i^Mvmmi-^mnus, s 2 , 
(01461 i^mm^soit. ^mi^ms 1 i«a#^p°p 10 

1 0 1 4 7 1 la 1 2 IC. ififif^^»Jf^l^ra»*ft^FI54 3 
[0 14 8] S*f^Ml5 4 tM#a5p"«5 SlCioT*^ 

[0149] E 1 3 IC, f^||#x-^'1ftifrtSi54 4 <0<&itft 20 
[0 15 01 f^^#SU©f^#iS. <4SiJ. ^I^l^of^^ 

■X^fe5il;^6 04|<Dx-i?7J5|Sti$tiTV^5o A^i^^'f 

[ 0 1 5 1 1 0 1 4 (c. Yf^mmnmm^UA 5 w^*^ 

t'-^o-M^^-To ^©J:5*f^l!l«>l#»t{c*J*t5« 30 
[0 1 5 21 f^llf'j#»t->;^xA4 itcio-c. 

3^#ffiLTlft?^-r^„ 

[0 15 3] S-fx ^^ry^UcfcVNT, f^*fiJ#tt-> 
;^7^A 4 1 A:^3 $^^yS:lftAt^iSx-:^' 5 tKMm^. 

mi)^^mtti^x\^i>. i-«*3*>. a'^' h3 4*s*A:^ 

[0154] A*«^4 6 El 1 6 ic^-r J; 9 

ffi6 2S:^i-7='-^'$r^g-L.TV^5. 
[0 1 5 51 ;^xyy2IC*JV>T<i, ^AtfiSr-^' 5 

li. >«.xs'7'l O-ir-f-rtf, f^^fimtd^l^TLTi/^ 
^iV^«aiA*»#^E-r5li^lC(i, ^TS'7'3'^1-i-tf. 50 



!|#ra¥6-2 7 4 5 0 1 
24 

[0 15 61 ;^xyy3lci3V^T. f^^SiMft^ 

[0 15 7] ;^T5'y4ll^3V^T. V^n^^A 7»i, ^ 

SKiJiaa:f^mrt^x-^feiJftSfi54 2<om#3x-^'^^flS 

[0 15 8] JJctc. ;^x2/:?'5trjoVNT. Vm^WcA 7 
tt, A/»L/cAm«fiK4 eWT^-^'i:. ^fk^y'-ifi^ 

[0 15 9] jJcJC, ;^X5'y6lCtiVN-C, 4!!!a^S4 7 

[0 16 0] ;?.xs/7°7lc*iV^T. ^0!S^g4 7 
tt. iaif^mS'J<^mi^ra^«^a54 3 0^*ft7"-^5r#Bg 

[0 16 1] iai7fl, f^^fi]f+«!iSICioT**t.n 
#6 4t. ^:©f^^rtS6 5. i^|gl^rfl6 3-S:^byj:lft 
[0 16 2] jJcJC, ^xs/T'SICjoV-'-C, 0171^^1- 

M;>5fe5i!pj{9ftfc#^lcil. ><.xs/y6{cffgofi]f=J- 

[0 16 31 j5^l-. >^x■>7"9^C*^V^T. *fcfcSiJW;g 

[0 16 41 *^«-. :^7-y-f\0\cio\<^X. im^Wi 

A 7 it. mttbit^mmn^ ^ i>^, sah-six-^' 5w 

h3 4(OfitirLT. SAtfiix-^ 5lcA;'3L, 13 
2 t^-fi 5 'iSAffiSx— 5 5r, => y^rm&U i 

[0 16 5] K±coi!iglcJ:oT. f^^f']#->;=^rA4 
(0 16 61 COi 5/<C->:^xAis#|^$tv5Ci:Jci 

«SrA;/3-r 5 fc«)<DA;^¥l&«r<i;fC4s <:it i^iif 4 L 



(14) 



25 



10 16 7] **liS«SiJIC*5V^-C«, ^ ^ 

ffSiSC 1 t LTV^Si^ J; 9 /ffll^t^ 

*Uv\ -f/i*D*>. f^^fi|#->xrA4 lie. SAtfiii 

01 Qlc^-Ti^*, giAJlSe lO 
9, «IS7 0. -^I^? lWx-^^l•LT«^$i^54 

isiuf, S/h/ft:*:i^s/5^x-^7 2?:#fi3L 
HSISSAtHiiT'-iS'f^^^Slc.toT, SAffMx 

-i^^f^^u. ff^$nfciftAfWx-^'^='>-'<r)i 

i5l2«AtHix-^i^fi£*eii. 0iJx«. CPU, RO 
(0 16 81 *fc. 01 OlC^-f-i^lC, SAfUlx- 

^^^g94 7 0 t, smi-!7-^'SrSA-r'<#^S'j-e*> 
5iSAi^Ti^^^^4 8is, siastctfiB, m.-^^fix 

v^5«^Jci4, LfciJo-c, ^^^^^ 

ipi^-5'^rh= (SAii^T^«l^^-fi!AW*&^«i*a) 
/ (^»- 1 ) 

ICioT. spi^iJ'i? nit^-r^W&n 
h 3 4 i: L, ^^'^5' h7'-i5'^fflV^TigA$iJ»«rfT 
5o 'fcfc, Sin, SAMI. 3 2H, 3 3 30 

[0 16 91 d»i6»S«i3a**mi-5l-tt, miEA;^^S 

i!^AililTi^^^g'J*>ibHuEISA§B^&^^fip^J^Mg[ 

Sr*m-r5H-^^±lc||^$it5„ $fc. M;t«. CP 
U, ROM (^^WiaaSrfT^T'D^^yASr, 
U-CfcO , RAMtf<om^T^<>f;^**LTfll^$n 

^\ 

[0 1 7 01 6Jl±Si?qLTtft:J;5lc. *|g?^»cj;tv 
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10 17 11 *fc, miE='y-<Tmmt., ^^\fy^<r> 

to 1 7 21 f^«?^*#SUAc. I7-^©iftA 

[0 17 31 7^ V±lc, igiE=iy-<T3ta 

[0 17 41 m\Z. m[fBt#V>^t*-tfn t-fSt, jilE 

t\>^0 ^{^(Or. 4Sd ;^$:ft/htc-t S C i: i)'^X% 5o 
[0 17 51 ^IbtC^rCOl^Pflt LT, #xm(CtJlt5- 

[0 17 61 mlfEf^3SIS'l#->^xAi:ia»)-t-51S 
[0 17 71 

*«)C)tt, 7'1'y^AUfc!7-^'©li'y^S:®jE/£<fi{C 

[0 17 81 ^<Df^^, M^&mmhti'o(D±m-^m-h 

[0 17 91 f^^fJW-^^xAiriiSil-S 

^mxhi>o 

[02] i^AnmT—?m<DWMmxh^o 

[0 3] W^='>'-<7jigiJ»P>iSE3>"<Tiig«:*46 
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[04] istA^my'—s't, mnmicMi-imjE='>^ 
[05] mmm, miE='>-<TmmicMi-i>\^-y^<o 

106 1 7^.y±.\z:^i-^U-ir<om:E='>-<7mS. 
107] 7^y±:\zmEiri'P-'!^(DmJE^y^7mS. 

[09] hSr**5f^MlfiJ#->>^xiHS:#XLfc->>^ 
[0 1 0 1 SAMi&^^^^. ^SAi^Ti^^l^^x-^' 

[01 11 aa[fmi^^7'-^'<oifteq0-cib5„ 
[01 31 i^m^7'-f'<ommm-(^hio 
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[0141 i^mmmimi<om.f^m'ch?>o 
1161 AM.m^(ommmvhi, 

1171 f^^S>)f+ig*«lft?^0-Cfc5o 
1181 Mc'b/Mc±^'yi''f-i'<ommmvh^o 

1191 ±Mtfiii©ifteq0-cfc5. 

10 V-^TiSSftr^^S, 7" W^=i>'^T3iSi//W- 
Jt^S, 8-jiiE3>"<TjiS9l^^S. 9--7'l'>« 
AgB, 1 0 1 l "!7-^'lgA^-r 5 

V'^ft^^S. 1 2- •7-^'lSA*S, 13-!7-^'f 

a^s, 1 4-iiiE='i^-<r3i®»m^s. is-^v- 
'<7')i«8)t:t*s. 1 6 -xsf^^A<^l?a#is, 4i 

•••fmfJf*'>;^7'A, 10 0 -A*^S, 2 0 0 - tU;>3 
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PURPOSE: To provide a system for minimizing 
production loss from the view point of a production 
number per unit time by supplying works and controlling 
the speed of a conveyor for arranging the work. 
CONSTITUTION: A conveyor speed planning part 1 
decides an appropriate conveyor speed so as to minimize 
the variation of the appropriate conveyor speeds among 
the works under constraint for which a distance between 
the works is present within a certain range based on 
supply planning data 5. Then, a line supplying part 9 
considers the conveyor speed at present and supplies 
the works with a time interval decided based on an 
inter-work distance (pitch) corresponding to the 
appropriate conveyor speed. Also, a conveyor speed part 
1 0 decides the conveyor speed corresponding to 
predetermined rules based on the appropriate conveyor 
speeds of the respective works 4 present on a line 3 or 
the like and the conveyor speed is controlled. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A line velocity planning system comprising: 

An input means which receives at least an input of the minimum (minimum pitch-min) and the 
maximum (maximum pitch :P max.) of an effective pitch which is an allowable interval on a kind of 
work thrown into a line, the order of an injection of each work, a baton (T) to each work, and a 
line of each work. 

An effective line speed determining means as for which more than Pmin/T determines speed 
(effective line speed) below Pmax/T for every work. 

An effective line speed group division means which investigates said effective line speed and 
makes one group a work which has an intersection in the range of effective line speed in order of 
an injection of said work to perform a group division of each work. 

A proper line velocity determination means belonging to an intersection of the range of said 
effective line speed corresponding to each group which makes a certain speed proper line 
velocity of a work belonging to each group. 

[Claim 2]In claim 1, said proper line velocity determination means, A line velocity planning system 
making it into effective line speed with least variation between the intersections of the range of 
said effective line speed corresponding to each group when an intersection of the range of said 
effective line speed corresponding to each group for said a certain speed is investigated in order 
of an injection of said work. 

[Claim 3]A work injection system which throws a work into a line, comprising: 
The line velocity Planning Department which determines a schedule of a line. 
A line throwing part which throws a work into said line. 

Have a line velocity part which controls speed of said line, and said line velocity Planning 
Department, An input means which receives an input of the minimum (minimum pitch-min) and 
the maximum (maximum pitch :P max.) of an effective pitch which is an allowable interval on a 
kind of work to throw in, the order of an injection of each wori^, a baton (T) to each work, and a 
line of each work at least 

An effective line speed determining means as for which more than Pmin/T determines speed 
(effective line speed) below Pmax/T for every wori<. An effective line speed group division means 
which investigates said effective line speed and makes one group a work which has an 
intersection in the range of effective line speed in order of an injection of said work to perform a 
group division of each wori^, . Belong to an intersection of the range of said effective line speed 
corresponding to each group. Have a proper line velocity determination means which makes a 
certain speed proper line velocity of a work belonging to each group, and said line throwing part, 
A work timing determination means to determine a pitch (P=VxT) to each work based on baton 
(T) and proper line velocity (V) to each wori^, In consideration of a work management tool for 
each work which holds a baton (T) and a determined pitch (P) at least, and the present line 
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velocity (Vn). a work in said determined pitch (P) with a time interval which can be arranged on a 
line. A work recognition means to have a work input means which throws a work into a line, and 
to recognize a work in which said line velocity part was further supplied by said work input 
means, and a work taken out from a line. An injection of a work recognized by this work 
recognition means and information on taking out are held, A proper line velocity calculating means 
which detects a work which exists on a line with reference to this information, and asks for 
proper line velocity of each detected work based on information which said work management 
tool holds, A line velocity determination means to have the rule defined beforehand and to 
determine a value of line velocity in accordance with this rule, and a line velocity controller which 
changes line velocity so that it may become a value of said determined line velocity. 

[Claim 4]A work injection system, wherein said rule defined beforehand makes the minimum of 
the proper line velocity to each work which exists on a line a value of line velocity in claim 3. 
[Claim 5]A work injection system, wherein said rule defined beforehand makes proper line 
velocity [ as opposed to / investigate a work of the lowest style nearest to a taking out point, and 
/ the work concerned ] which exists on a line a value of line velocity for every predetermined 
time in claim 3. 

[Claim 6][t has a process work-load-management means to perform at least processing which 
manages a workload in each process in a line which comprises further two or more processes in 
claim 3, A workload accumulation means which this process work-load-management means asks 
for a workload to each process, and accumulates a workload. Inside of a storing means which 
stores an accumulated workload to each process, and workload accumulated in each process. 
Have a judging means which judges whether a thing exceeding a threshold beforehand defined to 
each process exists with reference to the contents of storing of said storing means, and said 
workload accumulation means, . Receive a work which was detected by said work recognition 
means and which exists on a line. An arrangement state on a line of a work is searched for based 
on said determined pitch, "Proper line velocity" of a work which passes each recognition position 
obtained based on information on a recognition position for recognizing this arrangement state 
and a workload defined beforehand. When "proper line velocity" is more than "the present line 
velocity", "workload =0" and "proper line velocity" a workload [ as opposed to each process 
using "the present line velocity" ] determined by said line velocity determination means When 
smaller than "the present line velocity", "workload = F(present line velocity-proper line 
velocity):F(X), Said rule which is made into the value of a function which becomes settled in X", 
calculates accumulated of a workload, and is stored in said storing means for every 
predetermined time, and said line velocity determination means has and which was defined 
beforehand, When judged with a process of exceeding a threshold not existing by said judging 
means, Investigate a work of the lowest style nearest to a taking out point which exists on a line, 
make proper line velocity to the work concerned into a value of line velocity, and conversely by 
said judging means. A containing work injection system making into a value of line velocity the 
minimum of the proper line velocity to each work which exists on a line when judged with a 
process of exceeding a threshold existing. 

[Claim 7]A work injection system characterized by said F(X) being a polynomial which has the 
primary more than degree in claim 6. 
[Claim 8]Claim 3 comprising: 

A staff registration means to have a work allotment means for determining said baton, and to 
register a worker whom this work allotment means can work now. 

A worker data registration means to register data including each worker s elated work, and work 
experience. 

A work-contents registration means classified by model to register a work kind according to 
model corresponding to a model. 

A working-hours registration means classified by work to register working hours permitted by the 
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work to a work kind, a work allotment rule registration means to register data showing a rule by 
which the method of work was provided, and a model of work which should be manufactured. 

[Claim 9]. In claim 3, said input means receives further two or more works which are the same 
models. Injection start schedule time which should throw in a work first, end schedule time of an 
injection which should throw a work into the last. Further, have the function to receive the 
number of an injection (the number of works of the same model) which should be supplied, and 
equip said line velocity Planning Department with an average baton calculating means, and this 
average baton calculating means, A work injection system using as a baton to the work 
concerned a value which subtracted said injection start schedule time from said end schedule 
time of an injection, and **(ed) this subtraction value by "number of injection-1." 
[Claim 10]A work injection system, wherein it has a displaying means and this displaying means 
displays further information which said input means received at least in claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In the various kind small lot production handicraft work etc. which are 
performed by throwing a work into a line and which produce two or more models from which 
worthing hours differ for every model, this invention controls line velocity and relates to the work 
input means which makes production loss the minimum. The work input means at the time of 
having a conveyor and constituting a line especially, is also provided. 
[0002] 

[Description of the Prior Art]In each process the work which two or more equipment for two or 
more workers and workers who perform assembly operation to work in the line which performs 
the assembly of various products has been arranged, namely, has two or more processes, was 
constituted, and was thrown into the line concerned, Predetermined work will be done by the 
worker and a product will be completed by him. Thus, a "process ' is a concept corresponding to 
the work which a one worker does, and a work serves as a finished product through two or more 
processes. 

[0003]By the way, although it is common that required working hours (it is time to actually work, 
for example, time for a worker to take required parts, time to return to a working starting point, 
etc. can be considered to a certain work) differ for every process in each process on a line to 
one work. In consideration of the productive efficiency of a product, production control is 
performed as much as possible by equating said working hours. The time T is required, by the 
time it will be in the state where work is ended and the work of the following work can be begun 
after starting the work over the work concerned if the working hours corresponding to this each [ 
that was equated ] process are set to T (it is a kind of the "baton" of a work described below). 
[0004]In the handicraft line on which the work which exists on a line especially moves 
synchronizing with a conveyor and which was constituted using what is called a slat conveyor. If 
the following work arrives at the working starting point of the work concerned before only the 
time T passes, from the working starting point of the work concerned, the working starting point 
to the following work will retreat to the line back, and a worker s work of it will become 
impossible depending on the case. 

[0005]Therefore, in order to be always able to start work from the same position, it is necessary 
to require the time required more than the time T by the arrival to the working starting point of 
the work of the following work concerned. 

[0006]On the contrary, when arrival of the following work requires far long time from the time T, 
the waiting time to the following work arrival occurs. Therefore, the time required for the arrival 
of the following work to the working starting point of the work concerned. It is desirable to 
become time "T" correctly and for that purpose, In the conveyor speed at that time, if the 
interval (the distance from the tip end part of the work concerned to the tip end part of the 
following work is meant, and a "pitch" is called hereafter) on the line of "V", and the work 
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concerned and the following work is set to "P", the relation of P=VxT needs to be materialized. 
[0007]Conveyor speed at which the relation of an upper type is materialized is made to call the 
baton T and the "proper conveyor speed" of the pitch P. 

[0008]This baton T is a value [ being peculiar to a model (that is, peculiar to a work) ]. 
Since a pitch is determined when it throws in the following work, proper conveyor speed is 
respectively defined to all the works except the work which threw in the work which exists on a 
line at the end. 

[0009]When authorized personnel work in each process to the work which arrived, when the 
conveyor speed at that time is quicker than the proper conveyor speed of the work concerned, In 
order that a working starting point may retreat with the usual work speed as above-mentioned, in 
order for a working starting point to presuppose that it is fixed, it will be necessary to speed up 
work speed and, as a result, the workload to a worker will increase. 

[0010]On the other hand, when conveyor speed is slower than the proper conveyor speed of the 
work concerned, waiting time until the following work arrives at a working starting point will occur, 
and production loss will occur. 

[001 1]In the system which controls from the injection to the line of a work from the above thing 
to taking out, the following two means have mainly been proposed from the former. That is, an 
injection of the work to a line is a system possessing a feed control means to control the timing 
which throws a work into a line, and the movement speed control means which controls the 
movement speed on the line of a work. It has a function in which a feed control means controls 
the making time interval between works, or the distance interval (pitch) between works, and a 
movement speed control means controls conveyor speed, respectively. 

[0012]Now, the 1st conventional means throws in a work and provides the system which controls 
conveyor speed according to the baton of the work on a line so that the pitch between works 
may always become fixed. That is, when all the works that exist on a line were the same models 
(that is, the baton of all the works will be equal), conveyor speed was controlled to become the 
proper conveyor speed determined corresponding to the baton of the work on a fixed pitch and a 
line. 

[0013]When two or more models exist on a line (the work in which batons differ exists), 
specifically Since the pitch is constant. Although proper conveyor speed was so quick that the 
baton was short, conveyor speed was made into the latest proper conveyor speed (namely, 
proper conveyor speed to the work which has the longest baton) from the idea that the workload 
in each process cannot be increased as above-mentioned. 

[0014]The 2nd means is a means to have a function which sets conveyor speed always constant, 
opens the interval between works according to the baton of each work, and arranges a work on a 
conveyor, for example as indicated to JP,1-222832,A. That is, after throwing in a certain work, 
after time for the baton of the work concerned to show passes, it is a system which feeds the 
following work into a conveyor. 
[0015] 

[Problem(s) to be Solved by the Invention]By the way, in the 1st means in the above-mentioned 
conventional technology, the model (K1) in which a baton is comparatively short — next, if the 
work which has the baton T2 (>T1) longer than the baton T1 of the work which exists on a line is 
thrown in when the model (K2) in which a baton is comparatively long is supplied namely. Since 
control which doubles conveyor speed with the proper conveyor speed to the thrown-in work 
which has a long baton is performed, conveyor speed becomes slow. 

[0016]As a result, the work of the model K1 which exists on a line. Originally, one set will be 
produced every T two (>T1) hours, and it is volume of production per unit time (if it puts in 
another way) that it is possible for T1 per hour to be completed. When the work of the model K2 
is thrown in and the number of the works of the model K1 which exists on a line is set to n from 
a point of time required in order to attain a certain volume of production, in time required in order 
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to attain the same volume of production, it is "x(T2-T1) n" (piece). 

There was a problem that ********** occurred. This production loss will have [ a larger forge 
fire (namely, a long line or a short pitch) ] larger n. 

[0017]In said 2nd means, since the conveyor speed which is constant speed changes a pitch 
according to a baton so that it may become the proper conveyor speed of each work, the 
production loss in said 1st means is not generated. 

[0018]However, since a pitch changes according to the baton of each work, the following 
problems occur. When a pitch is too brief, it becomes impossible for example, to arrange a work 
on a conveyor physically. Therefore, only the pitch which can arrange a work and parts required 
for work must be made into a minimum pitch, and this minimum pitch must be secured at least 
[001 9]A field required for work at each process is length [ of a pitch ] P at the maximum, and 
since two or more processes cannot be simultaneously worked to one set of a work, if a routing 
counter required for one set of a work is set to m. the overall length of workspace required for 
one set of a work will serve as "Pxm/' If this workspace has too long a pitch, it may exceed line 
length and the work of it may become impossible. 

[0020]In each process, in order that a worker may generally work using equipment or a jig, the 
process which has restrictions in a distance movable at the time of work also has a worker. 
Therefore, the pitch must be in a certain prescribed range (that this pitch can take calls the 
range of a possible value a "effective pitch"). 

[0021]As mentioned above, in said 2nd means, a pitch changes according to the baton to each 
work. Therefore, if a baton throws in on a conveyor the work which is different several times at a 
time since a baton is proportional to a pitch when conveyor speed is set constant, it will be that 
whose pitch is also different several times. Therefore, there was a problem that it may be 
generated by the work in which the value of a pitch does not exist in an effective pitch. On the 
contrary, determining the conveyor speed which takes constant value also had the difficult 
problem so that the value of the pitch to all the works to supply might exist in an effective pitch. 
[0022]The production loss in the volume of production per unit time generated from the 
difference in the value of a baton to each work sets conveyor speed always constant like the 2nd 
means, and it is a baton interval for every work, and can be made zero by throwing in a work. 
However, when the difference of a pitch arises and the constraints over a pitch, i.e., an effective 
pitch, are taken into consideration according to the difference of a baton, always making 
conveyor speed regularity cannot but say actually that it is difficult 

[0023]Then, in the line on which the purpose of this invention produces several models from 
which a baton differs. Also in [ in consideration of the reduction of production loss seen from the 
volume of production per unit time, minimize the change width of the value of conveyor speed (it 
supposes in principle that conveyor speed is constant and, in a predetermined case, conveyor 
speed is changed), and ] the time of change of conveyor speed. It is in providing the work input 
means which makes production loss the minimum by making production loss into the minimum. 
Also let it be the purpose to provide the system which controls an injection of a work, taking into 
consideration increase of the workload in each process. 
[0024] 

[Means for Solving the Problem]Since the above-mentioned purpose is attained, the following 
means can be considered. 

[0025]It is a work injection system which throws a work into a line, and is a system which has the 
line velocity Planning Department which determines a schedule of a line, a line throwing part 
which throws a work into said line, and a line velocity part which controls speed of said line. 
[0026]And a kind of work which said line velocity Planning Department throws in, the order of an 
injection of each work. An input means which receives at least an input of the minimum 
(minimum pitch-min) and the maximum (maximum pitch :P max.) of an effective pitch which is an 
allowable interval on a baton (T) to each work, and a line of each work. An effective line speed 
determining means as for which more than Pmin/T determines speed (effective line speed) below 
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Pmax/T for every work, An effective line speed group division means which investigates said 
effective line speed and makes one group a work which has an intersection in the range of 
effective line speed in order of an injection of said work to perform a group division of each work. 
It has composition provided with a proper line velocity determination means belonging to an 
intersection of the range of said effective line speed corresponding to each group which makes a 
certain speed proper line velocity of a work belonging to each group. 

[0027]A work timing determination means to determine a pitch (P=VxT) to each work based on 
baton (T) and proper line velocity (V) [ as opposed to each work in said line throwing part ]. In 
consideration of a work management tool for each work which holds a baton (T) and a determined 
pitch (P) at least, and the present line velocity (Vn), a work in said determined pitch (P) with a 
time interval which can be arranged on a line. It has composition provided with a work input 
means which throws a work into a line. 

[0028]A work recognition means by which said line velocity part recognizes a work thrown in by 
said work input means and a work taken out from a line. An injection of a work recognized by this 
work recognition means and information on taking out are held, A proper line velocity calculating 
means which detects a work which exists on a line with reference to this information, and asks 
for proper line velocity of each detected work based on information which said work management 
tool holds. It has the rule defined beforehand, a line velocity determination means to determine a 
value of line velocity, and a line velocity controller which changes line velocity so that it may 
become a value of said determined line velocity are made **** composition in accordance with 
this rule, and a work injection system is realized. 

[0029]A line is realized with composition provided with a convenor, for example. For this reason, 
it explains centering on a line hereafter realized with composition provided with a conveyor. 
[0030] 

[Function]Hereafter, an operation of this invention is explained. 

[0031]As mentioned above, this invention has the line velocity Planning Department, a line 
throwing part, and a line velocity part, and is constituted. Since a line is provided with a conveyor 
and constituted, it makes the "line velocity Planning Department" a "conveyor speedometer 
drawing part", and generally explains the word corresponding to a "line" below as a "conveyor", 
for example. 

[0032]A conveyor speedometer drawing part has a function which finds the proper conveyor 
speed to each work, and sends out the calculated value to a line throwing part according to the 
injection plan of the given work. A line throwing part has the function to perform control which 
throws each work into a line (namely, conveyor) to predetermined injection timing. A conveyor 
speed part has a function which controls the movement speed of the work which exists on a line 
by changing conveyor speed. 

[0033]The work injection timing decision means with which a line throwing part is provided asks 
for the pitch which is the distance of the work concerned and the following work by the following 
formulas with the proper conveyor speed found from each work, and the given baton. 
[0034] 

pitch (P) = — proper — a conveyor speed (V)x baton (T) 

Work input means are the following formulas, after throwing in the work concerned in order to 
realize the pitch of the work concerned for which it asked by the work injection timing decision 
means, At the present conveyor speed, the making time interval for realizing the target pitch is 
searched for, and the following work is fed into a conveyor at intervals of the found making time. 
[0035]The pitch (P) / the present conveyor speed (Vn) of the making time interval (t) = purpose 
Of course, it has a means to measure a pitch directly and may be made to realize the target 
pitch. 

[0036]When the work concerned is thrown in. the work management tool memorizes and 
manages the pitch and baton of the work concerned. 

[0037]On the other hand, the proper conveyor speed calculating means with which a conveyor 
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speed part is provided, The information on the work thrown into a line and the work taken out 
from a tine is referred to. The proper conveyor speed of existing^on line each work is found by 
the following formulas by recognizing the work which exists on a line and obtaining the pitch and 
baton to each work which exists on a line with reference to the memory content of said work 
management tool. 
[0038] 

proper conveyor speed (V) — the = pitch (P) / baton (T) 

And a conveyor speed determining means determines the conveyor speed at that time based on 
the proper conveyor speed to each work for which it asked by the proper conveyor speed 
calculating means and which exists on a line. Various kinds of things can be considered as a rule 
for determining conveyor speed. 

[0039]For example, it is possible that all the proper conveyor speed of each work which exists on 
a line makes conveyor speed the proper conveyor speed when equal. When the work in which 
proper conveyor speed differs exists on a line, it is possible to make the minimum of the proper 
conveyor speed of each work into the conveyor speed at that time, to make proper conveyor 
speed of the work in a final process into the conveyor speed at that time, etc. 
[0040]In consideration of a workload, the method of determining conveyor speed is also 
considered in accordance with the rule defined beforehand. A decision of this conveyor speed is 
made whenever the group of a work which exists on a line is changed. 
[0041]The proper conveyor speed to each work to throw in is determined as follows. 
[0042]first, the effective pitch (the minimum — a minimum pitch (Pmin).) as which the pitch of 
each work is beforehand determined to each work to the effective conveyor speed determining 
means the maximum is called a maximum pitch (Pmax) — the "effective conveyor speed" which 
is the range of the value which the conveyor speed for existing inside can take is found with a 
following formula based on the baton of the work concerned. 

[0043]Effective pitch (P) = {P:minimum pitch (Pmin) <=P<= maximum pitch (Pmax)} 

It carries out and is effective conveyor speed (V)= {Vrminimum conveyor speed <=V<= maximum 

conveyor speed}. 

A minimum conveyor speed = minimum pitch (Pmin) / baton (T) maximum conveyor speed = it is 
considered as a maximum pitch (Pmax)/baton (T). 

[0044]From a point of an effective pitch, the proper conveyor speed of each work. As long as it is 
a value in effective conveyor speed, what kind of value may be sufficient, but the proper 
conveyor speed of the point of production loss to each work is good to carry out as [ become / 
the difference of the proper conveyor speed for every work / small ] (if possible, carrying out in 
common is desirable). 

[0045]Then, an effective conveyor speed group division means asks for the "meeting" which can 
carry out proper conveyor speed in common and the intersection of effective conveyor speed of 
a work by investigating whether an intersection exists in the value of said effective conveyor 
speed to each work. That is, the group division of all the works is carried out at the meeting of 
the work in which an intersection exists in the value of effective conveyor speed. 
[0046]In order that a proper conveyor speed determining means may make production loss the 
minimum, about each group by whom the group division was done in the intersection of the value 
of effective conveyor speed, Let speed nearest to the proper conveyor speed in the previous 
group of the group to whom the work to throw in belongs be the proper conveyor speed of the 
group to whom the work concerned belongs in consideration of the order of materials charging to 
the conveyor of a work. 

[0047]Since proper conveyor speed is given to each work by said proper conveyor speed 
determining means, the pitch exists within the limits of an effective pitch, and — since a line 
throwing part throws in a work so that the pitch for which it asked may be realized, its pitch is 
too narrow - a worker s work does not become impossible too widely. 

[0048]As long as the conditions of an effective pitch are satisfied, even when it supposes that it 
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is common with other works and an effective pitch is not satisfied, proper conveyor speed is set 
up so that the difference of proper conveyor speed with other works may become the minimum. 
Therefore, the proper conveyor speed of each work which exists on a line is usually equal, and 
production loss is not generated in order that a conveyor speed part may make conveyor speed 
applied proper conveyor speed. 

[0049]When the work in which proper conveyor speed differs exists on a line, Production loss 
can be made into zero if proper conveyor speed of the work of a final process is made into the 
conveyor speed at that time (when the group of a certain work which consists of a work in which 
proper conveyor speed differs exists (i.e., when the group of this work is the same)). If the 
minimum of proper conveyor speed is made into the conveyor speed at that time when the work 
in which proper conveyor speed differs exists on a line, production loss can be made into the 
minimum under the conditions of not generating increase of the workload in each process. While 
the increase in a workload in each process (namely, each worker) is accepted to some extent and 
the accumulated of a workload does not reach further again the predetermined value defined 
beforehand. When it is considered as the conveyor speed at that time and the accumulated of a 
workload reaches said predetermined value, the proper conveyor speed of the work of a final 
process (namely, worker who works a culmination). It is possible to reduce production loss 
further by making into the conveyor speed at that time the minimum of proper conveyor speed to 
the work which exists on a line. 
[0050] 

[Example]Hereafter, the example of this invention is described with reference to drawings. 
[0051]Since a line is provided with a conveyor and constituted, it makes the ''line velocity 
Planning Department" a "conveyor speedometer drawing part", and generally describes an 
example for the word corresponding to a "line" hereafter as a "conveyor" suitably, for example. 
That is, the conveyor in an example is only an example of a line. 

r0052l D rawing 1 is a lineblock diagram showing the example of composition of the work injection 
system concerning this invention. 

[0053]This system has the input means 100, the output means 200, the conveyor speedometer 
drawing part 1, and the work feed control part 2, and is constituted. 

[0054]The input means 100 is a means to have the function to receive the injection planning data 
5 at least 

For example, a keyboard, a mouse, etc. realize. 

The injection planning data 5 is a kind of product production schedule as shown in drawing 2 , for 

example. 

It explains later. 

The output means 200 is a means to have ****** which displays the given injection planning 

data 5 at least via said input means 100. 

For example, CRT, a liquid crystal display, etc. realize. 

The print medium of a printer etc. may be used as the output means 200. 

[0055]The conveyor speedometer drawing part 1 and the work feed control part 2 have one set 
or two or more computers, for example, and are constituted. This computer is provided with 
memory measures which perform various kinds of operations, such as CPU (central processing 
unit) and RAM, at least 

[0056]Said conveyor speedometer drawing part 1 has the effective conveyor speed determining 
means 6, the effective conveyor speed group division means 7, and the proper conveyor speed 
determining means 8, and is constituted. 

[0057]The conveyor speedometer drawing part 1 is a means which is the information about the 
work 4 thrown into the line 3 (this line is provided with a conveyor and constituted) given via the 
input means 100 to find the proper conveyor speed of each work 4 based on the injection 
planning data 5. 

[0058]The effective pitch shown with the injection planning data 5 about each work 4 which the 
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effective conveyor speed determining means 6 throws in (the minimum pitch (Pmin) and the 
maximum pitch (Pmax) are given for every work.). 

the value which exists between the values of said minimum pitch and said maximum pitch — the 
following "effective pitch" — calling — the "effective conveyor speed" (that is, with "a minimum 
pitch (Pmin)/baton (T)".) which is the range of the conveyor speed for being satisfied the speed 
which exists between "a maximum pitch (Pmax)/baton (T)" — it is — it is a means for which it 
asks. 

[0059]Based on the effective conveyor speed of each work 4 for which it asked by the effective 
conveyor speed determining means 6, the effective conveyor speed group division means 7, It is 
a means to perform group division processing which makes one group the work in which an 
intersection exists in the value which said effective conveyor speed can take in consideration of 
the order of an injection of a work to all the works 4 to throw in. 

[0060]As opposed to each group by whom group division processing of the proper conveyor 
speed determining means 8 was done. It is a means to determine the proper conveyor speed of 
all the works 4, by making into the proper conveyor speed of each work 4 belonging to groups 
involved "a certain speed" which exists in the intersection of effective conveyor speed of groups 
involved. As for the above "a certain speed", when said each group is seen in order of an 
injection, it is preferred that the value change in the intersection of effective conveyor speed to 
each group sets it as a value which serves as the minimum among groups. This is later explained 
in detail with reference to drawing 3 . 

[0061]The proper conveyor speed of each work 4 determined in this way is passed to the work 
feed control part 2 with the baton information over the work shown in the injection planning data 
5. 

[0062]The work feed control part 2 is a means which controls the movement speed (namely, 
speed of the conveyor which constitutes a line) of control of the injection timing to the line 3 of 
the work 4, and the work 4 on the line 3, and makes production loss the minimum. Under the 
present circumstances, after taking into consideration the workload explained later, it is preferred 
to control said movement speed so that production loss may be made into the minimum and the 
output as a baton may be realized. 

[0063]The work feed control part 2 has the conveyor speed part 1 0 which controls the 
movement speed of the work 4 on the line 3 by the line throwing part 9 which controls the 
injection timing to the line 3 of the work 4, and change of conveyor speed, and is constituted. 
[0064]The line throwing part 9 has the work injection timing decision means 11, the work input 
means 12, and the work management tool 13, and is constituted. 

[0065]The work injection timing decision means 11 is a means to ask for the pitch (P) according 
to model to proper conveyor speed according to a following formula based on the baton (T) given 
with the proper conveyor speed and the injection planning data 5 according to model passed from 
the conveyor speedometer drawing part 1. 
[0066] 

pitch (P) = — proper — a conveyor speed (V)x baton (T) 

The work input means 12 reads first the bar code 18 for work discernment beforehand attached 
to the work 4 on the buffer conveyor 17 by the bar code reader 19, and judges the model of the 
work 4 concerned. Although it considers using a bar code for the judgment of a model here, a 
data carrier may be used instead of being a bar code. The transfer machine 20 explained later is 
arranged, and by giving a predetermined signal to said transfer machine 20. the work input means 
12 drives the transfer machine 20. and realizes the injection to the line 3 of a work. 
[0067]It is also possible to judge the model on the buffer conveyor 1 7 by forming the counter at 
the tip (for example, the drawing 1 a section) of the buffer conveyor 17. and referring to the 
counter value of this counter, and the number data of an injection schedule which the given 
injection planning data shows. 
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[0068]For example, planning of production of the model A is 100 sets, next when the model B is 
due to be supplied and said counter value is 100 or less, the model supplied to the line 3 is A. 
When said counter value is bigger than 100, it is judged that the model B is beginning to be 
supplied. 

[0069]Next, from the pitch information according to model passed from the work injection timing 
decision means 1 1 based on the information on the model for which it asked, it asks for the pitch 
of the work 4 concerned, and the work 4 on the buffer conveyor 17 is transferred on the line 3 
with the transfer machine 20 according to it 

[0070]The transfer machine 20 can form a stopper in the nearly tip of the buffer conveyor 17. 
and can realize it with the mechanism in which this stopper is taken up and down, for example. 
For example, one work is thrown into the line 3 from the buffer conveyor 17 by raising a stopper. 
In order to prevent the following work from throwing in continuously, after said stopper can raise 
and a certain work is thrown into the line 3, said stopper has a preferred mechanism which is 
lowered and prevents the continuous input of the following work. 

[0071]Now, having a pitch measurement means which measures the pitch of the direct purpose, 
and measuring the target pitch, the timing of a transfer on the line 3 is throwing in the following 
work 4, and it is a pitch aiming at the work 4 concerned, and it becomes possible to arrange on 
the line 3. 

[0072]Or based on the present conveyor speed, said transfer machine 20 enables it to arrange 
the work 4 concerned on the line 3 in the target pitch by throwing in the following work 4 at 
intervals of the making time which searched for and searched for the making time interval 
according to the following formula. 

[0073]The pitch (P) / the present conveyor speed (Vn) of the making time interval (t) = purpose 
The work management tool 13 is a means to memorize and manage the pitch and baton of the 
work 4 which were thrown into the line 3 by the work input means 12. 

[0074]On the other hand, the conveyor speed part 10 has the proper conveyor speed calculating 
means 14, the conveyor speed determining means 15, and the process work-load-management 
means 16, and is constituted. 

[007 5] Arranging the conveyor speed controller 23 which actually changes the conveyor speed of 
the conveyor which constitutes the line 3, this conveyor speed controller 23 actually changes the 
speed of a conveyor that conveyor speed determined by the conveyor speed determining means 
15 should be realized. 

[0076]First, by the bar code reader 21 at the injection point of the line 3, and the bar code reader 
22 at a taking-out point, the proper conveyor speed calculating means 14 is identifying each work 
4 to pass, and searches for the kind of work which exists on the present line 3. Although the 
work which exists on the present line 3 is here considered as the composition for which it asks 
by the bar code readers 21 and 22 provided in the injection point and the taking-out point of the 
line 3. respectively, Asking for the work 4 which exists on the present line 3 is also considered by 
attaching a data carrier to the other techniques 4, for example, a work, and identifying a work at 
the injection point and taking-out point of the line 3. 

[0077]It has composition which provided the count in the injection point (the near b section of 
drawing 1 ) and taking-out point (the near c section of drawing 1 ) of the line 3, and searching for 
the kind of work 4 which exists on the present line 3 with reference to the counter value which 
both counters show, and the number data of an injection schedule is also considered. 
[0078]for example, the number data of an injection schedule — " — A model 100 set — noting 
that it is determined as 200 B model" next. When the counter value which a counter [ in / in the 
counter value which the counter in an injection point shows / "150" and a taking-out point ] 
shows is "50", on a line, it is recognized that "50 50 A model:B models" exists. Thus, having 
composition which provided the treating part which performs processing which uses a counter is 
also considered. This treating part is realizable with electron devices, such as CPU, ROM (the 
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program which performs predetermined processing beforehand is built in), RAM, and various 
CMOS, for example. 

[0079]At the injection point of the line 3 with a bar code reader, a data carrier, a counter, and the 
number data of an injection schedule. The method of asking for the work which exists on the line 
3 is also considered by identifying the thrown-in work 4 and investigating further the conveyor 
speed given to the conveyor speed controller 23. Namely, by asking for the kind of thrown-in 
work 4, and the existence position on a line (if conveyor speed and a making time interval are 
known, since the distance of a front work and the work concerned is known) on a line now. It can 
grasp what kind of work is arranged how. 

[0080]Next, the proper conveyor speed calculating means 14 about the work identified by the bar 
code reader 21 of the injection point of the line 3. It is a means to perform processing which asks 
for the pitch and baton of the work with reference to the memory content of the work 
management tool 13, and finds the proper conveyor speed of the thrown-in work 4 according to a 
following formula. 
[0081] 

proper conveyor speed (V) — the = pitch (P) / baton (T) 

The proper conveyor speed of each work which exists on the present line 3 is passed to the 
conveyor speed determining means 15 from this calculation result and the work 4 which exists on 
the present line 3 for which it asked previously. Instead of memorizing and managing the pitch 
and baton of the work 4 by the work management tool 1 3, memorize and manage proper 
conveyor speed directly and by the proper conveyor speed calculating means 14. Instead of 
finding the proper conveyor speed of the thrown-in work 4 by an operation, it is also possible to 
find proper conveyor speed directly with reference to the contents of the work management tool 
13. 

[0082]. The conveyor speed determining means 15 came to hand from the proper conveyor 
speed calculating means 14. It is a means which determines the present conveyor speed and 
makes the line 3 said determined conveyor speed by the conveyor speed controller 23 in 
accordance with the rule defined beforehand based on the proper conveyor speed of each work 4 
to exist on the present line 3. Although various kinds of things can be considered to said rule 
defined beforehand and being later stated to it, For example, it is common to investigate the 
proper conveyor speed of the work which exists on the present line 3, and to determine the 
minimum of the before long latest proper conveyor speed, i.e., proper conveyor speed, as the 
present conveyor speed. 

[0083]Now, the process work-load-management means 16 is each process (in the line 3, it is 
working by arranging a predetermined number, for example, 30 workers.). 
Each worker does different work and completes one work. 

In this case, the work which a one worker does is considered to be one process. The baton 
usually beforehand provided in a meaning to a certain model, it is considered as the working 
hours concerned in the process at which working hours start most — **** — it is a means to 
confirm whether the process which is asked for a workload whenever it sets and works in one 
set of a work, and is asked for the accumulated of the workload for every process and at which 
this accumulated exceeds the threshold defined for every process occurs. 
[0084]The storing means which stores the workload for which said process work-load- 
management means 1 6 asked for every process. The workload accumulation means which 
accumulates the workload for every process, and the accumulated of a workload [ in / to a 
threshold / any one process ] beforehand defined about each process have a judging means for 
judging whether said threshold was exceeded at least and is constituted. Suppose that 
authorized personnel's locating position information on whether authorized personnel are 
stationed at what kind of position is defined beforehand, and is given. 

[0085]Based on the proper conveyor speed of the work concerned, and the conveyor speed at 
the time of work, it is defined as the "workload" in the work of one set of the work in each 
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process here as follows. 

[0086](1) Conveyor speed <= proper conveyor speed at the time of work It solves and is the 
conveyor speed > proper conveyor speed at the time of workload =0(2) work. It solves and is 
workload =F (conveyor speed-proper conveyor speed at the time of work). 

However, function F(X) is a function of the difference of the conveyor speed at the time of work, 
and proper conveyor speed. As function F(X), the polynomial which has the primary more than 
degree of X, the exponential function which makes X an index, etc. can be considered, for 
example. 

[0087]What is necessary is for a work to pass a process, and just to perform accumulation of this 
workload, for example, whenever it calculates the workload of the work concerned. By 
investigating the conveyor speed given to the conveyor speed controller 23 shows the conveyor 
speed at the time of said work. 

[0088]When, as for said proper conveyor speed, a certain work passes a certain process C) 
Namely, since it is the proper conveyor speed to the work concerned at the time of the work 
being completed by a certain worker, It is possible to ask, when the group of the work which 
exists on a conveyor grasps in what kind of pitch it is arranged (namely, arrangement state of the 
work on a conveyor). Thereby, the workload to each process is called for. 

[0089]Namely, the pitch to the work in which said workload accumulation means exists on the 
conveyor detected by said bar code readers 21 and 22, for example (this pitch) It is based on 
being determined by the work injection timing decision means 11, What is necessary is to search 
for the arrangement state on the conveyor of a work, to find the proper conveyor speed of the 
work which passes each process obtained based on this arrangement state and said locating 
position information of authorized personnel defined beforehand, and just to ask for a workload 
using this. 

[0090]Of course, by arranging a bar code reader, recognizing the kind of work used as each 
worker s work object for every locating position of each worker, and finding the proper conveyor 
speed to the work concerned by the proper conveyor speed calculating means 14, It is also 
possible to find the proper conveyor speed in each process at the time of calculating a workload. 
[0091]As for the workload accumulated according to process, it is preferred to constitute so that 
the work of workload =0 may return namely, reset to zero, when [ which was defined beforehand 
] number^of^imes continuation is carried out continuously. 

[0092]When the conveyor speed determining means 15 determines conveyor speed, it exists on 
the line 3 first. Proper conveyor speed of the work 4 nearest to a taking-out point is made into 
conveyor speed, and it asks for the workload in each process by the process work-load- 
management means 16, and while the process at which workload accumulated exceeds a 
threshold does not exist, let the proper conveyor speed be conveyor speed. 

[0093]What is necessary is just to let the minimum of the proper conveyor speed of all the works 
4 which exist on the line 3 be conveyor speed, when the process at which workload accumulated 
exceeds said threshold occurs. 

[0094]Next, the control method of a work injection when the concrete injection planning data 5 is 
given, and an injection result are shown. 

r0095l Drawing 2 is an explanatory view showing an example of the injection planning data 5. 
[0096]The injection planning data 5 has data of the order 31 of an injection, the model 32. the 
number 33, the baton 34, the minimum pitch 35, and the maximum pitch 36, and is constituted. 
[0097]The order 31 of an injection is data in which the turn which throws a work into the line 3 is 
shown. For example, "1" shows the 1st injection and "2" shows the 2nd injection. 
[0098]The model 32 shows the model of work thrown into the line 3. In order to distinguish a 
model, the alphabet "A", "B", etc. are used and displayed. A model may not be restricted in 
particular to the alphabet, as long as it is an identifiable identifier, for example, the combination of 
two or more digits, etc. may be sufficient 

[0099]The number 33 shows the number according to model of the work thrown into the line 3. 
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For example, "100" shows that 100 sets are produced and that "300" produces 300 sets. 
[0100]The baton 34 is a baton defined beforehand peculiar to a model. 
In one process, they are working hours permitted to the one work 4. 

Although the thrownHn work becomes a finished product through two or more processes, it is 
usually beforehand set as a baton [ as opposed to the work concerned for the working hours 
concerned ] to the process that working hours start most 

[0101]The minimum pitch 35 and the maximum pitch 36 are the minimum of said effective pitch, 
and the maximum, respectively. 

[0102]In the injection plan shown in drawing 2 . a work will be thrown into the line 3 at the order 
from the model A to F. As for the model supplied first, "10 (second)" and the effective pitch of 
"A" and a baton are 80-140 (cm), (minimum pitch:80(cm), and maximum pitch:140 (cm)). 
Throwing in a work is shown in order to carry out "100 (stand)" production of the model A. 

[0103]About each work to throw in, it can ask for the baton and effective pitch of the work 
concerned with reference to injection planning data by investigating the model. 
[0104]Based on this injection planning data, said effective conveyor speed determining means 6 
finds the effective conveyor speed of each model (namely, each work). 

[0105]That is, based on a baton, a minimum pitch, and a maximum pitch, the minimum conveyor 
speed and the maximum conveyor speed are found according to a following formula. As shown in 
a following formula, let conveyor speed which exists within the limits of the value of the minimum 
conveyor speed, and the value of the maximum conveyor speed be "effective conveyor speed." 
[0106]Effective pitch (P) = {P:minimum pitch (Pmin) <=P<= maximum pitch (Pmax)} 
Effective conveyor speed (V)= {Vrminimum conveyor speed <=V<= maximum conveyor speed} 
The minimum conveyor speed = a minimum pitch (Pmin)/baton (T) 
The maximum conveyor speed = a maximum pitch (Pmax)/baton (T) 

If it calculates according to an upper type based on the data shown in drawing 2 . the effective 
conveyor speed of the model A will be set to "8-14 (cm/second)." 

[0107]Similarly, the result of having found the effective conveyor speed to all the models is 
shown in drawing 3 . 

[0108]The horizontal axis of drawing 3 shows conveyor speed, and arranges the model in the 
vertical axis in order of the injection. 

[0109]Said effective conveyor speed group division means 7 carries out the group division of the 
model based on the data of the effective conveyor speed according to model. 
[0110]The method of this group division sees the value of the effective conveyor speed of each 
model in order of an injection, and presupposes that that to which an intersection exists in the 
value which can be taken is belonged to one group. 

[01 1 1]Therefore, in an example shown in drawing 3 . a group division is carried out at three groups 

of "the model A, the model B", "the model C, the model D and the model E", and the "model F." 

Hatching of said intersection, i.e., the effective conveyor speed intersection, is carried out with 

the slash upward slanting to the right for facilitating of an understanding. 

[0112]Said proper conveyor speed determining means 8 determines that each group's proper 

conveyor speed will become "a certain speed" which exists in an effective conveyor speed 

intersection. 

[01 13]Since the one where the difference of the value between proper conveyor speed to each 
group is smaller does not need to make a large change of conveyor speed here if production loss 
and a workload are taken into consideration, What is necessary is as much as possible, just to 
define the proper conveyor speed (above "a certain speed") to each group so that the difference 
of the value between proper conveyor speed to each group may become small. Of course, it is 
necessary to take the order of an injection of a model into consideration at this time. 
[01 14]Therefore, as shown in drawing 3 . the proper conveyor speed to "the group of the model A 
and the model B", "the group of the model C, the model D, and the model E", and "the group of 
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the model F" is set to 10 (cm/second), 20 (cm/second), and 18 (cm/secondX respectively. 
[01 1 5]Thus, as the proper conveyor speed according to model is found and it is shown in drawing 
4_based on the given injection planning data 5, the conveyor speedometer drawing part 1 adds 
the data of the proper conveyor speed 37 to the data which the injection planning data 5 has 
further, and sends it to the work feed control part 2. 

[01 16]0f course, even if it does not send all the data shown in drawing 4 t o the work feed control 
part 2, it is enough if the order of an injection, a model and the number according to model, a 
baton, and proper conveyor speed are sent For example, the input means 100 which received 
the data concerned may make the data of a model (the order of an injection is included), and the 
number according to model directly the composition sent to the work feed control part 2 without 
the conveyor speedometer drawing part 1. 

[0117]The work injection timing decision means 11 with which the line throwing part 9 which the 
work feed control part 2 possesses is provided asks for the baton 34 and the pitch 38 to the 
found proper conveyor speed 37 according to a model according to a following formula, as shown 
in drawing 5 based on the data shown in drawing 4 . 
[0118] 

pitch (P) = — proper — a conveyor speed (V)x baton (T) 

Next, the work input means 12 asks for the pitch to the work concerned with reference to the 
data of the pitch according to model which asked for the model and for which it asked by the 
work injection timing decision means 1 1 by the bar code reader 19 about the work 4 which exists 
on the buffer conveyor 1 7. 

[01 19]And in the pitch of the work concerned, a work is thrown into the line 3 so that the work 
concerned and the following work may be arranged on the line 3, so that the distance of the work 
concerned and the following work may serve as a pitch (pitch for which it asked by the work 
injection timing decision means 11) of the work concerned. 

[0120]How to carry out direct measuring of the pitch and the method of measuring a making time 
interval can be considered as a method of realizing arranging a work on the line 3 in the target 
pitch in this way. 

[0121]If it becomes the target pitch irrespective of the conveyor speed at the time of an 
injection, the work input means 1 2 consists of methods of carrying out direct measuring of the 
pitch so that the following work 4 may be thrown in. 

[0122]In the method of measuring a making time interval (t). Depending on the present conveyor 
speed (at the time of an injection), if the conveyor speed at the time of an injection is the same 
as proper conveyor speed, it will be a time interval which baton data shows, otherwise, will 
search for a making time interval according to a following formula, and will throw in a work at 
intervals of this making time. 

[0123]The pitch (P) / the present conveyor speed (Vn) of the making time interval (t) = purpose 
For example, if conveyor speed when throwing in the work of the model C is 10 (cm/second), the 
following work 4 will be thrown in by measuring 40 (second) from P/Vn=400/ 10=40. 
[0124]The work management tool 13 memorizes and manages the baton (namely, according to 
model) of each thrown-in work 4, and the pitch on the line 3. 

[0125]On the other hand, the proper conveyor speed calculating means 14 with which the 
conveyor speed part 10 is provided, By identifying the model of work which passes through both 
points by the bar code readers 21 and 22 arranged at the injection point of the line 3, and the 
taking-out point, respectively. It asks for the existing model (arrangement state of the work on 
the line 3) on the line 3, and the proper conveyor speed (baton x pitch according to model) of 
each work which exists on the line 3 with reference to the baton according to model and the data 
of a pitch memorized by the work management tool 13 is found. Of course, it is good also as 
composition which said work management tool 13 memorizes and manages the proper conveyor 
speed classified by model determined by said proper conveyor speed determining means 8, and 
finds the proper conveyor speed of each work directly with reference to the memory content of 
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said work management tool 13. 

[0126]Based on the data of the proper conveyor speed of each existing work 4 on the line 3 for 
which said conveyor speed determining means 15 asked by the proper conveyor speed 
calculating means 14. The conveyor speed controller 23 is controlled that conveyor speed which 
determined and this determined conveyor speed should be realized in accordance with the rule 
defined beforehand. 

[0127]With said rule defined beforehand, ail the proper conveyor speed of each work which exists 
on a line conveyor speed, for example when equal. When considering it as the proper conveyor 
speed and the work in which proper conveyor speed differs exist on a line, Among the proper 
conveyor speed of each work, it is possible to make the minimum with the smallest value into the 
conveyor speed at that time, or to make proper conveyor speed of the work in a final process 
into the conveyor speed at that time. Determining conveyor speed is also considered in 
consideration of the accumulation result of the workload by the process work-load-management 
means 16 for managing the workload of each process mentioned above. A decision of this 
conveyor speed is made whenever the group of a work which exists on a line is changed. 
[0128]The process workHoad-management means 16 asks for the workload to one set of a work 
in each process according to a following formula. 

[0129](1) Conveyor speed <= proper conveyor speed at the time of work It solves and is the 
conveyor speed > proper conveyor speed at the time of workload =0(2) work. It solves and is 
workload =F (conveyor speed-proper conveyor speed at the time of work). 
(F(X) is a value of a function of X.) For example, F(X) is expressed by the polynomial (F(X)=A- 
X**n+B:"**n" shows n-th power and A and B are constants) which has the primary more than 
degree of X, and the exponential function (F(X)=exp(X)) which makes X an index. 
As mentioned above, the conveyor speed determining means 15, While the accumulated of the 
workload of each process which the process workHoad-management means 16 manages does 
not exceed the threshold defined beforehand. When proper conveyor speed of the work 4 nearest 
to a taking-out point is made into conveyor speed and said threshold is exceeded, making into 
the conveyor speed at that time the minimum of the proper conveyor speed of each work which 
exists on the line 3 is also considered. 

[0130]As a result, when "the number of the works which exist on the line 3 is one", in the case 
of the model A, it is drawing 6 (a) (this figure expresses the velocity distribution [ in / a certain 
time ] of the proper conveyor speed to the group of a certain work.), for example, drawing 7 and 8 
— the same . Proper conveyor speed is 10 (cm/second) uniformly so that it may be shown. 
Proper conveyor speed of the work 4 nearest to "taking-out point = it is minimum" of proper 
conveyor speed and the conveyor speed determining means 15 makes the proper conveyor 
speed concerned the conveyor speed at that time irrespective of workload accumulated. 

[0131]The workload of each process is zero from the above-mentioned definition at this time, 
therefore the accumulated of a workload is also zero. Even if it is the model A, next the model B 
is supplied based on the injection plan shown in drawing 5 . since the proper conveyor speed of 
the model A and the model B is the same, the velocity distribution of proper conveyor speed 
does not change shown to drawing 6 (a). 

[0132]Next, when the model C is supplied, the velocity distribution of the proper conveyor speed 
on the line 3 comes to be shown in drawing 6 (b). Namely, after a model with a slow proper 
conveyor speed (A of 10 (m/s), B), Also when a model with a quick proper conveyor speed (C of 
20 (m/s)) is supplied, On the line 3. like 1 model of case, it is "the minimum of the proper 
conveyor speed = proper conveyor speed of the work nearest to a taking-out point", and the 
conveyor speed determining means 15 makes the proper conveyor speed concerned the 
conveyor speed at that time irrespective of workload accumulated. At this time, the workload of 
each process is zero and accumulation of a workload and a value are zero. 
[0133]and the model B is altogether taken out from the line 3 (that is, all existing on the line 3 
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become the model C), simultaneously as a proper conveyor velocity distribution is shown in 
drawing 7 ( a), it is uniformly set to 20 (cm/second), and conveyor speed can be pulled up to 20 
(cm/second) as above-mentioned. 

[0134]In the injection plan shown in drawing 5 . further, although the model D and the model E are 
supplied, the proper conveyor speed of the model D and the model E is 20 (cm/second), and 
since it is the same as that of the proper conveyor speed of the model C, the velocity 
distribution of the proper conveyor speed on the line 3 does not change, shown to drawing 7 (a). 
[0135]When the model F begins to be supplied, the velocity distribution of proper conveyor 
speed, When it comes to be shown in drawing 7 (b) and conveyor speed is made into the proper 
conveyor speed of the work nearest to a taking-out point, at the process near an injection point 
[t is generated by the workload 40 from the definition (that is, the conveyor speed (20 
(m/second)) > proper conveyor speed at the time of work (18 (m/second)) is satisfied) of the 
workload mentioned above. 

[0136]Unless this accumulated exceeds the corresponding threshold defined beforehand by 
accumulating this workload whenever a work passes a process, and calculating the accumulated 
of a workload, conveyor speed, Conveyor speed is set to 18 (cm/second) when said accumulated 
exceeds said threshold with 20 (cm/second). 

[0137][n a case best from the point of production loss, even when one set of the work of the last 
of the model E exists on the line 3, as shown in drawing 8 (a), it is a case where the accumulated 
of the workload 40 does not exceed a threshold but can pass at the conveyor speed 20 
(cm/second). And when all the works on a line sen/e as the model F, as shown in drawing 8 (b). 
conveyor speed turns into the proper conveyor speed which became uniform, i.e., 1 8, 
(cm/second) (proper conveyor speed to the model F). 

[0138]As mentioned above, as for the conveyor speed determining means 15, it is preferred to 
determine and control conveyor speed, taking into consideration the workload of each process by 
the process work-load-management means 1 6. Of course, since the process work-load- 
management means 16 is not an indispensable component, only, without taking a workload into 
consideration the conveyor speed determining means 15, When the rule defined beforehand, for 
example, the work in which proper conveyor speed differs, exists on a line, it may have 
composition which determines conveyor speed among the proper conveyor speed of each work 
according to making the minimum with the smallest value into the conveyor speed at that time 
etc. 

[0139]By the way, although the baton according to model is given with the injection planning data 
5 in the above example, it is also possible to ask for a baton as follows and to realize feed 
control. 

[0140]. Drawing 9 has the conveyor speedometer drawing part 1 and the work feed control part 
2, and are constituted. It is a lineblock diagram showing the example of composition of the 
system which performs feed control of a work to the system concerning this invention based on 
the baton according to model which was provided with the operation allocation system 41, and 
for which it newly asked with this operation allocation system 41. 

[0141]The operation allocation system 41 is a system which performs at least processing which 
supports the business which determines the worker for performing the contents of assembly 
operation required in order to complete a product, its sequence of operation, and each work 
contents. 

[0142]The contents storage 42 classified by model holding the data of the work contents of each 
model required in order that the operation allocation system 41 may assemble a product of 
assembly operation. The working-hours storage 43 classified by assembly operation, each 
worker's capability to hold the data of the working hours of each element task (the combination 
of an element task becomes one work contents) which constitutes work contents. The work 
assignment rule storage 45 holding the data of know how when assigning work contents and a 
worker to the worker data storage 44 and each assembly process holding the data about the 
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worker showing work experience etc., constraints, etc., It has a processing means 47 to perform 
predetermined processing with reference to the data currently held at each storage, and is 
constituted. The component of the operation allocation system 41 is realizable with electron 
devices, such as CPU, ROM, and RAM, for example. Although the graphic display has not been 
carried out, it has composition provided also with the input means which inputs information 
required for said each storages 42, 43, 44, and 45. Of course, it is possible to realize the 
operation allocation system 41 on a computer as well as the system concerning this invention 
shown in drawing 1 . 

[0143]The personnel organization 46 is a means to hold the data of the worker who can be 
worked which carries out interdiurnal change. 

For example, it is realizable with electron devices, such as CPU, ROM, and RAM. 

What is necessary is Just to have composition provided also with the input means which inputs 

the information which carries out interdiurnal change also to this. 

[0144]An example of the stored data of the contents storage 42 classified by model of assembly 
operation is shown in drawing 11 . 

[0145]The data of the constraints 53 grade about the assembling part article 52 and attachment 
order which are used by the work proceeding number 50 which attached each required assembly 
operation to the work concerned by the time it completed a certain product, the element task 51 
showing the kind of work, and the work concerned expresses. Constraints are not restricted to 
the data about an attachment order. Thus, in the contents storage 42 classified by model of 
assembly operation, work information required at the time of assembly operation is summarized 
about each model. 

[0146]The work proceeding number 50 is a number attached corresponding to the element task 

51 and the assembling part article 52. 

Sequence of operation of attachment is not shown. 

In specifying the sequence of operation of attachment especially, as shown in drawing 11 . it 
inputs desired data as data of constraints. 

[0147]An example of the stored data of the working-hours storage 43 classified by assembly 
operation is shown in drawing 12 . 

[0148]The data of the working hours (standard working hours) 56 permitted by each assembly 
operation for which it opts with the element task 54 and the assembling part article 55, and each 
assembly operation is stored. 

[0149]An example of the stored data of the worker data storage 44 is shown in drawing 13 . 
[0150]The data of the capability 60 grade which is data in which the worker personal information 
57, such as an operator s name according to worker, sex, and age, the element task 58 
experienced in the past, the total working hours 59 of the element task, and the level of skill of 
work are shown is memorized. Said processing means 47 should Just make this data the 
composition updated with the passage of time in consideration of a workers work track record 
etc., for example. 

[0151]An example of the stored data of the work assignment rule storage 45 is shown in drawing 
14. The know how about the rule in such work allotment or work, constraints, etc. are memorized 
as data. 

[0152]Next, the work allotment system 41 explains the processing which a processing means 
until a baton is called for performs with reference to drawing 13 . 

[0153]First, in Step 1, the work allotment system 41 receives the inputted injection planning data 
5 and the data of the personnel organization 46. Although the injection planning data 5 indicates 
the volume of production, etc. to be a model which is due to be produced as above-mentioned, 
as an example, in drawing 2 . the column of the baton 34 is a blank, namely, it assumes that the 
baton 34 is un-inputting here. 

[0154]The personnel organization 46 has data of the operators name 61 of all the workers who 
work in an assembly line, and data in which the attendance-and-absence state 62 where each 
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worker shows whether it can work or not is shown, as shown in drawing 16 . 

[0155]In Step 2, when the work allotment to all the models shown in the injection planning data 5 
is completed, it progresses to Step 10. When the model which work allotment has not ended 
exists, it progresses to Step 3. 

[0156]Next, one model which omits work allotment is chosen in Step 3. 
[0157]In Step 4, the processing means 47 searches for work contents required for the type 
concerned of assembly with reference to the stored data of the contents data storing part 42 
classified by model of assembly operation. 

[0158]Next, in Step 5, the processing means 47 acquires worker information, including the work 
experience about the worker who can work, etc., from the inputted data of the personnel 
organization 46, and the stored data in the worker data storage 44. 

[0159]Next, in Step 6, the processing means 47 assigns the type concerned of assembly 
operation for which it asked at Step 4 in accordance with a work allotment rule to the worker 
who asked at Step 5 and who can be worked based on said worker information. Of course, this 
processing may be carried out to the composition which a production plan planning person 
performs manually via an input means. 

[0160]Next, in Step 7, the processing means 47 sums up the working hours assigned to each 
worker with reference to the stored data of the working^hours storage 43 classified by assembly 
operation, and finds this total operating time according to a worker. 

r0161 lDrawing 17 is an example of the allotment result searched for by work assignment 
processing. 

In order of the assembly shown in a figure, it is an explanatory view showing the work contents 
65 and the working hours 63 with the worker 64. 

[0162]Next, in Step 8, a work allocation result as shown in drawing 1 7 is seen, and when it is 
judged that this allocation result may be sufficient, the work assignment processing to the model 
concerned is ended, and it progresses to Step 9. When it is judged that there is a problem in this 
allocation result, allotment processing for the second time is performed to Step 6. Here, the case 
where working hours exceed the threshold defined beforehand for example, etc. can be 
considered to be a case where there is a problem in an allocation result. 

[0163]Next, let the greatest thing (of course, it is also preferred to add a float to this) be the type 
concerned of baton in the working hours 63 according to worker in Step 9 based on the allocation 
result searched for. 

[0164]Finally, in Step 10, the processing means 47 passes the injection planning data 5 as inputs 
into the injection planning data 5 the baton of each model for which it asked as a value of the 
baton 34 of the injection planning data 5 and shows it to drawing 2 t o the conveyor speed part 1. 
[0165]By the above processing, the operation allocation system 41 will draw a baton and the data 
of the drawn baton will be given to the injection system concerning this invention. 
[0166]By building such a system, it can be said that the practical use range of this system is 
expanded further. So that it may be possible to operate this system, while an operator looks at 
various kinds of information displayed on the display screen of a displaying means which is an 
output means. It is preferred to have a display which carries out the system configuration, 
namely, displays required information, and an input means for inputting required information. 
[0167]In this example, although the baton column uses the injection planning data of a blank as 
input data and has composition which gives the baton for which it asked by assignment 
processing to said baton column, and passes it to the conveyor speedometer drawing part 1, the 
following composition is also preferred. Namely, the injection planning data preparing means 
which creates injection planning data to the operation allocation system 41, By having 
composition which built in the minimum / maximum pitch data which is shown in drawing 18 . and 
which comprises data of the model 66, the minimum pitch 67, and the maximum pitch 68, Use as 
input data the order 69 of an injection as shown in drawing 19 . the model 70, and planning of 
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production 73 constituted by having data of the number 71, and the baton for which it asked by 
assignment processing, and the minimum / maximum pitch data 72 are referred to, It is also 
possible to create injection planning data and to pass the created injection planning data to the 
conveyor speedometer drawing part 1 by said injection planning data preparing means. Said 
injection planning data preparing means is realized by electron devices, such as CPU, ROM, and 
RAM, for example. 

[0168]The injection start schedule time 470 which is the time which should feed a work into the 
injection planning data 5 first as shown in drawing 10 . When the end schedule time 48 of an 
injection which is the time which should finally throw in a work is planned and set up for every 
model, it is also good to ask for an average baton and to use this average baton as the baton 34 
according to model according to a following formula. Namely, average baton =(end schedule time 
of injection-injection start schedule time)/(number^1) 

It asks "Be alike" for an average baton, this is made into the corresponding baton 34 of a model, 
and feed control is performed using this baton data. As for 31, a model and 33 are data of the 
number the order of an injection, and 32 among a figure. 

[0169]In order to realize this processing, said input means is considered as composition with the 
function to receive said injection start schedule time to two or more works which are the same 
models, said end schedule time of an injection, and the number of an injection (the number of 
works of the same model) that should be supplied. To equip said conveyor speedometer drawing 
part with an average baton calculating means, for this average baton calculating means to 
subtract said injection start schedule time from said end schedule time of an injection, and what 
is necessary is just made to perform processing which uses as the baton to the work concerned 
the value which **(ed) this subtraction value by "number of injection-1." This average baton 
calculating means is realized on the computer which realizes said conveyor speedometer drawing 
part For example, the average baton calculating means constituted by having electron devices, 
such as CPU, ROM (the program which performs predetermined processing is built in 
beforehand), and RAM, may be made the composition which it newly had. 
[0170]As explained above, in this invention, the proper conveyor speed which is the conveyor 
speed which has been beforehand defined according to the model, and with which it is satisfied 
of the conditions of an effective pitch is found from each work, and a line throwing part is a pitch 
corresponding to proper conveyor speed, and throws in a work. 

Therefore, the work of a worker does not become impossible too widely [ a pitch is too narrow 
and ]. 

[0171]Proper conveyor speed makes the minimum the difference with the proper conveyor speed 
of other works, even when it supposes that it is common with other works and an effective pitch 
is not satisfied, as long as the conditions of an effective pitch are satisfied. Therefore, the proper 
conveyor speed of each work which exists on a line is usually equal, and since conveyor speed is 
controlled so that a conveyor speed part serves as conveyor speed in this proper conveyor 
speed, production loss is not generated. 

[0172]The injection system in consideration of a workload of a work is realizable. 
[01 73]Namely, when the work in which proper conveyor speed differs exists on a line. Unless the 
accumulated of the workload in each process exceeds the threshold defined beforehand. When 
proper conveyor speed of the work of the final process nearest to a taking-out point is made into 
conveyor speed and said accumulated exceeds said threshold. Since the minimum of the proper 
conveyor speed of each work is made into conveyor speed, if the value of said threshold is made 
infinite, the proper conveyor speed of the work of a final process nearest to a taking-out point 
always turns into conveyor speed at that time, and can make production loss zero. 
[0174]On the contrary, if said threshold is made into zero, the minimum of proper conveyor 
speed always serves as conveyor speed at that time, and can make production loss the minimum 
under the conditions of not generating increase of the workload in each process. 
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[0175]When the increase in a temporary workload in each process is furthermore accepted to 
some extent as the middle, it makes it possible to reduce production loss further under the 
constraints. 

[0176]The line injection system which can respond to change of the number of workers or 
worker composition is realizable by composition interlocked with said operation allocation system. 
[0177] 

[Effect of the Invention]According to this invention, the proper conveyor speed which is the 
conveyor speed included in an effective pitch becomes possible [ asking and making into a proper 
value the pitch of the work which carried out the line injection ] to each work. 
[0178]As a result, it becomes possible to throw in a work etc. so that the production loss seen 
from the volume of production per unit time may not occur. 

[0179]The composition interlocked with an operation allocation system can realize further again 
the line injection system which can respond to change of the number of workers, or worker 
composition. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a lineblock diagram of an example of the line injection system concerning this 
invention. 

[Drawing 2l lt is an explanatory view of the example of injection planning data. 

[Drawing 3l lt is an explanatory view which finds proper conveyor speed from effective conveyor 

speed. 

[Drawing 4lT hev are injection planning data and an explanatory view of the relation of proper 
conveyor speed to this plan. 

[Drawing 5l lt is an explanatory view of a pitch to the proper conveyor speed according to model. 
[Drawing 6l lt is an explanatory view of distribution of the proper conveyor speed of the work 
which exists on a line. 

[Drawing 7l lt is an explanatory view of distribution of the proper conveyor speed of the work 
which exists on a line. 

[Drawing 8l lt is an explanatory view of distribution of the proper conveyor speed of the work 
which exists on a line. 

[Drawing 9l lt is a lineblock diagram of the example of a system provided with the operation 
allocation system which asks for a baton. 

[Drawing lOl It is an explanatory view of the example of injection planning data containing 

injection start schedule time and the end schedule time data of an injection. 

[Drawing 1 li lt is an explanatory view of the contents data of assembly operation. 

[Drawing 12l lt is an explanatory view of the working-hours data classified by assembly operation. 

[Drawing 13l lt is an explanatory view of worker data. 

[Drawing 14l lt is an explanatory view of a work allotment rule. 

[Drawing 15l lt is a flow chart which shows work assignment processing. 

[Drawing 16l lt is an explanatory view of personnel organization. 

[Drawing 17l lt is an explanatory view of a work allocation result 

[Drawing 18l lt is an explanatory view of the minimum / maximum pitch data. 

[Drawing 19l lt is an explanatory view of planning of production. 

[Description of Notations] 

1 [ — Work, ] — A conveyor speedometer drawing part, 2 — A work feed control part, 3 — A 
line, 4 5 — Injection planning data. 6 — An effective conveyor speed determining means, 7 — 
Effective conveyor speed group division means, 8 — A proper conveyor speed determining 
means, 9 — A line throwing part, 10 — Conveyor speed part, 1 1 [ — A proper conveyor speed 
calculating means, 15 / — A conveyor speed determining means, 16 / — A process work-load— 
management means, 41 / — An operation allocation system, 100 / — An input means, 200 / — 
Output means ] — A work injection timing decision means, 12 — A work input means, 13 — A 
work management tool, 1 4 
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[Translation done.] 
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